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1. INTRODUCTION 
Childhood and adolescence is one of the most dynamic part of one‟s life in terms of 
both physical and emotional growth and wellbeing for the present and the future. 
This growth is influenced by a number of factors which happen to be biological as 
well as environmental. The environmental factors are better known as the 
psychosocial factors. Among the psychosocial factors, parenting and the home and 
family environment are the most important. 
It has been seen over the ages that healthy parenting along with good family and 
social support helps to nurture the child into a healthy growth pattern. On the 
contrary disturbed childhood and broken families predisposes to poor physical and 
emotional growth making the child vulnerable to various mental and physical 
disorders (1). 
However there is a reciprocal relationship between family environment and the 
well-being of the child. It must be borne in mind that the parents and family 
members have limited resources to rear a child. A chronically sick child puts major 
stress and strain on the family. As per Rosenbaum, the families of a chronically sick 
child regardless of the type of illness face more or less the same type of problems. 
The Transactional model explains how the child acts to change his immediate 
environment and reciprocally how the environment influences and changes the 
child. Putting it into the context of families, the parents and child become entangled 
with each other, promoting dependency, infantilisation and passivity (2). Type 1 
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diabetes mellitus is one of the commonest endocrine disorders of childhood. It can 
affect children and adolescents of all age groups. It also happens to be one of the 
chronic conditions that have potency for multiple complications if it remains 
untreated or intermittently treated. Metabolic complications like hyperglycaemia or 
hypoglycaemia can occur, along with other complications like ketoacidosis, 
infections and seizures. Untreated for long, this can also precipitate organ failures 
like chronic kidney diseases. On the other hand successful treatment of this 
condition can make the patient‟s life almost normal. The treatment of this condition 
is complex. The child is put into a strict diet schedule along with regular 
administration of insulin. Along with this, the child has to undergo regular blood 
tests to monitor the various metabolic parameters. All this require a lot of discipline 
and dedication from both the family members and the child. If there is need for a 
hospitalisation of the child, there is additional stress to the family in terms of 
finances as well as emotional and physical stress. In the context of diabetes, the 
impact of a diagnosis of diabetes is so high, that a grief reaction with the classical 
stages is often observed among individuals with type 1 diabetes and their family 
members. It starts with anger and denial, gradually progressing into bargaining and 
depression and finally culminating into acceptance. It has been observed that on an 
average, the adjustment to diabetes takes around 6-9 months for children and 9-12 
months for the parents. The stressors from day to day life can adversely affect 
functioning in terms of interpersonal relations and also by poor blood glucose 
control (3). 
 
 
16 
 
The problems related to a diabetic child are different for different age groups. In 
infants and toddlers special attention needs to be given by the parents to prevent any 
diabetes related complications and it is fully dependent on the parents. Parents on 
the other hand feel the stress of daily caring for the newly diagnosed child and 
struggle to come to terms with it. For the school children the problems are different. 
They struggle with their identity of being sick and different from the peers. They 
are also confused about what they are supposed to eat and what they are not. The 
last concern is also shared by their parents who struggle to find an answer what is 
good and what is bad for the child. Adolescents are more prone to risk taking 
behaviour and perceive themselves as abnormal resulting in poor compliance and 
other diabetes related complications(3). Many times the family can cope up with 
these stresses and can function well. This minimises the adverse impact on the 
growth and development of the child from the family and social fronts. However if 
the family resources are not able to keep up with the stress demanded by the sick 
child, the family environment becomes unhealthy and puts the child into further 
emotional and social stress. This stress and strain faced by a family in the context of 
sick family members, is often referred to as the family burden. 
This research work aims to understand the family burden faced by the families of 
children and adolescents suffering from Type 1 diabetes mellitus along with various 
disease related and psychosocial factors influencing the family burden, in order to 
generate strategies to counter the various burden domains of the affected families. 
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2. REVIEW OF LITERATURE 
2.1 History of diabetes mellitus 
American Diabetes Association defines Diabetes Mellitus - “as a group of 
metabolic diseases characterized by hyperglycemia resulting from defects in insulin 
secretion, insulin action, or both. The chronic hyperglycemia of diabetes is 
associated with long-term damage, dysfunction, and failure of different organs, 
especially the eyes, kidneys, nerves, heart, and blood vessels”(4). 
The first descriptions of diabetes mellitus dates back to the Egyptian civilisation 
around 1500BC. The script written on Papyrus was excavated from the pyramids of 
Thebes by Georg Ebers in the year 1862 and subsequently the text was published in 
1874. The description of this condition included “too great emptying of the urine”. 
Contemporary texts from India during this period described diabetes as 
“Madhumeha” or “honey urine” emphasising the sweet taste of the urine of the 
patients and this is considered as the first diagnostic test for diabetes. They also 
described that patients suffering from such a condition had increased thirst and foul 
breath, probably due to ketosis. Apollonius of Memphis for the first time coined the 
term „Diabetes‟, the meaning of which means “to pass through” (dia – through, 
betes – to go). He and the other scholars during this time considered it to be a 
disease of the kidney. However, it was only around 30BC and 50AD that a 
complete clinical description of diabetes was given by Aulus Cornelius Celsus in 
his work titled De medicina. Aretaeus of Cappadocia was the first author to 
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distinguish between what we call presently diabetes mellitus and diabetes insipidus. 
It was again the work of the Indian physicians like Sushruta and Charaka in the fifth 
century AD who were able to distinguish between the two types of diabetes 
mellitus. Their observations were that thin individuals with diabetes developed 
diabetes earlier in life and they had a poor prognosis and died earlier. On the other 
hand, heavier individuals developed diabetes at a much later age and they tend to 
live longer after developing the disease than their thinner counterparts. Li Hsuan 
from China in the seventh century AD mentioned in his work that the patients with 
diabetes were prone to develop boils and chest infections. Avicenna (980-1037 AD) 
a court physician of the Caliphs of Baghdad, gave a detailed description of diabetes 
including its clinical features and complications. He described that it was associated 
with sweet urine and increased appetite along with complications such as diabetic 
gangrene and sexual dysfunction. It was in the year 1776 that Dobson of Britain 
confirmed the presence of excess sugar in blood and urine as the cause of its 
sweetness. Later, Claude Bernard of France in 1857 established the role of liver in 
glycogenesis and the cause of diabetes as excess glucose production. Mering and 
Minowski of Austria in 1889 discovered the role of pancreas in the pathogenesis of 
diabetes mellitus. Later this discovery prompted the isolation of insulin by Banting 
and Best of Canada in 1921(5, 6, 7). 
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2.2 Classification of diabetes mellitus 
American Diabetic Association classifies diabetes mellitus into four major types 
along with their specific subtypes. The four major types of diabetes mellitus are: 
1. Type 1 diabetes caused by pancreatic beta cell destruction and resulting in 
absolute insulin deficiency. There are two types of Type 1 diabetes mellitus.-
. The first one being the immune mediated destruction of the beta cells and 
the second one being idiopathic. 
2. Type 2 diabetes which results from predominantly insulin resistance caused 
by relative insulin deficiency, to a secretory defect with insulin resistance. 
3. Other specific types - which include heterogeneous causes of diabetes like 
genetic defects in beta cells, genetic defects in insulin action, and disease of 
the exocrine pancreas, endocrinopathies, drug or chemical induced, 
infections, uncommon forms of immune mediated diabetes and other genetic 
syndromes associated with diabetes mellitus. 
4. Gestational Diabetes (4). 
2.3 Epidemiology of type 1 diabetes mellitus 
Diabetes mellitus is a major public health concern across the world. Wild et al 
estimated that the worldwide prevalence of diabetes across all the age groups in the 
year 2000 is estimated to be 2.8%. However, by the year 2030, the prevalence is 
expected to rise to 4.4%. The total number of people suffering from diabetes is 
estimated to rise from 171 million in 2000 to 366 million in 2030. The prevalence 
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of diabetes is higher in men than women (8). India is considered the diabetes capital 
of the world with the highest number of people suffering from diabetes than 
anywhere in the world. In India, in the year 2000, an estimated 31.7 million people 
were suffering from diabetes. This number in the year 2030 is expected to increase 
to 79.4 million people (9, 10, 11). 
Type 1 diabetes mellitus affects more than 200,000 children and adolescents in the 
United States, and its incidence is increasing worldwide. Type 1 diabetes mellitus is 
also the third most common chronic condition in young people under 16 years, after 
asthma and cerebral palsy (12, 13, 14). 
The prevalence of Type 1 diabetes mellitus varies across geographical region and 
across population, based upon various genetic and environmental factors. Between 
the year 1990 and 1999, there was an increase in prevalence around the world of 
2.8%. The growth was more for the North American Countries at 5.3%, followed by 
Asian countries at 4.0% and Europe at 3.2%. It was only in Central America and 
West Indies where a 3.6% drop in the percentage was noted. In the majority of the 
population, surveyed men and women were found to be equally affected. The WHO 
–DIAMOND study was an international study conducted from 1990-99 with the 
aim of analysing the seasonality of incidence of type 1 diabetes mellitus. 53 
countries across 105 centres participated in the study. It was found that a seasonal 
pattern of incidence existed in children below 15 years especially in the Northern 
areas. 28 centres reported highest incidence between October to January and 33 
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centres showed the lowest incidence between the months of June to August. No 
countries from the southern hemisphere had showed an incidence higher than 
20/100,000 per year. On the other hand, areas in the northern hemisphere 
consistently showed an incidence above 20/100,000 per year. The type 1 diabetes 
mellitus incidence in the 0-14 year age group varies from 0.1 for 100,000 persons in 
China and Venezuela to 40.9 for 100,000 persons in Finland (14, 15, 16). The 
SEARCH for Diabetes in Youth Study conducted by Centre For Disease Control 
(CDC) in 6 centres across USA found that in the period between 2002 and 2003, the 
incidence of Type 1 diabetes was highest for the age group of 10-14 years at 25.9 
for 100,000 persons per year and lower for the ages between 15-19 years at 13.1 per 
100,000 persons per year. The prevalence of Type 1 diabetes mellitus in USA was 
approximately 0.15% for the year 2000. The incidence for children between age 
group of 0-9 years was 0.78 cases for 1000 children and between the age group of 
10-19 years were 2.28 cases for 1000 children (17, 18). 
2.4 Epidemiology of type 1 diabetes in indian population  
Epidemiological studies of type 1 diabetes mellitus from India are relatively lower 
than the type 2 diabetes. However, there are some studies from different parts of 
India which were carried out to find the epidemiological factors associated with 
type 1 diabetes mellitus. Kumar et al estimated that about 97,700 children in India 
are suffering from type 1 diabetes mellitus. Memon et al found that the number of 
young onset diabetics i.e., age group below 15 years constituted about 1-4% of the 
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total patients with diabetes mellitus. However the earlier studies done from the year 
1964 to 1989 found prevalence below 1% to a maximum of 3.61% (19, 20, 21). 
In a study done by Kalra et al in the Karnal district of Haryana, the prevalence of 
type 1 diabetes was more in the urban areas than in the rural areas. The prevalence 
rates in these two population groups were 26.6 and 4.27 per 100,000 population. 
Overall the prevalence was estimated to be 10.2 per 100,000 population. Men were 
reported to have a higher prevalence than women with the rates being 11.56 as 
against 8.6 per 100000 population. Among the different age groups, the younger 
age group below 5 years, had a lower prevalence rate at 3.82 when compared to the 
older age group between 5 -16 years, at 22.2 per 100000 population (22). 
Ramachandran et al studied the incidence rate of type 1 diabetes in different 
population groups in urban South India and the total rate was found to be 10.5 with 
rates among boys being 12.6 ± 11 and among girls 8.6 ± 4.7 per 100000 population. 
In this study the peak incidence was found in the age group between 10 -12 years 
(23). 
2.5 Pathophysiology and natural history of type 1 diabetes mellitus 
The most popular model in the understanding of natural history of type 1 diabetes 
mellitus was proposed by Eisenbarth in 1986. This model suggests that genetically 
vulnerable individuals, who are exposed to the various environmental triggers 
develop autoimmunity against the β cells of pancreas. The numbers of β cells in an 
individual are fixed. The auto reactive T cells progressively destroy the β cells over 
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a period of time with a resultant decrease in insulin secretion. Type 1 diabetes 
develops when the number of β cells falls below 80-90% of the original. Thus there 
is a clear time gap between the development of autoimmunity and the onset of type 
1 diabetes mellitus (24). However, recently this model has been modified. It has 
been seen that in some individuals, the total destruction of β cells do not occur. It 
has also been noted that some patients are symptomatic with only 40-50% 
destruction of the β cells (24, 25, 26, 27). 
The various types of genes implicated in type 1 diabetes mellitus are: 
a) Rare monogenic forms: mutation in Foxp3 transcription factors, APS-
1(autoimmune polyendocrine syndrome type 1). 
b) HLA Genes: DR3/4-DQ8 heterozygoushaplotype, HLA-B*39, HLA-A*02 
c) The Insulin gene: VNTR type I ( variable number tandem repeats) 
d) Others: PTPN 22, IL2RA, CTLA-4 
Various precipitating events have been implicated in the pathogenesis of type 1 
diabetes mellitus e.g. 
a) Viruses – Enterovirus like the Coxsackievirus (CVB4), other viruses like 
rotavirus, cytomegalovirus, parvovirus, encephalo-myocarditis virus and 
Rubella. 
b) Bacteria: Imbalance of gut microbes, Mycobacterium avium. 
c) Other triggers: Cow‟s milk, wheat proteins and Vitamin D (28). 
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2.6 Diagnosis of type 1diabetes mellitus 
Diabetes mellitus in children and adolescents presents with the symptoms of 
polydipsia, polyuria, blurring of vision, weight loss along with glycosuria and 
ketonuria. In some cases it may present with emergencies like ketoacidosis or non 
ketotic hyperosmolar state which may lead to coma, stupor or even death. The 
diagnosis is usually made on an emergency basis. Any loss of time may result in 
development of ketoacidosis. There are three ways of diagnosing diabetes mellitus. 
The first method is the presence of the symptoms of diabetes along with a casual 
plasma glucose level of more than 200 mg/dl or 11.1 mmol/l. The casual plasma 
glucose level is defined as the plasma glucose levels at any point of the day without 
regard to time since the last meal taken. The second method is a fasting plasma 
glucose of more than 126 mg/dl or 7.0 mmol/l where fasting is defined as 8 hours 
since the last calorie intake. The third method is by the Oral Glucose Tolerance 
Test. If the reading is more than 200 mg/dl of plasma glucose after 2 hours of 
consuming 75 gms of anhydrous glucose dissolved in water or 1.75 gm/kg of body 
weight of glucose with a maximum of 75 gms, is considered to be diagnostic of 
Diabetes Mellitus (29). 
2.7 Psychopathology and diabetes mellitus 
The association between diabetes mellitus and psychopathology has been known for 
a long time. The relationship between the two is bidirectional. In fact Thomas 
Willis in the 17th century was of the opinion that diabetes was caused by “long 
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sorrow and other depressions.” Sir Henry Maudsley in his book named- “The 
Pathology of Mind” in the year 1899 mentions “Diabetes is a disease which often 
shows itself in families in which insanity prevails: whether one disease predisposes 
in any way to the other or not, or whether they are independent outcomes of a 
common neurosis, they are certainly found to run side by side, or alternately with 
one another more often than can be accounted for by accidental coincidence or 
sequence.” It has been postulated that there are five ways of co-occurrence between 
diabetes mellitus and psychiatric disorders. At first, the diabetes and the psychiatric 
disorder can present as two independent conditions in the same individual. 
Secondly, diabetes may act as the causative agent of a psychiatric disorder. Thirdly, 
it has been seen that depression and schizophrenia independently act as risk factors 
for diabetes mellitus. The fourth type of association may be when complications of 
diabetes such as ketoacidosis and hypoglycemic episodes may manifest as 
psychiatric disorders like panic attacks. The fifth type is the emergence of diabetes 
as a result of psychiatric treatments, like the side effect of antipsychotics. The other 
indirect ways by which diabetes interacts with psychiatric disorders is treatment 
adherence. Psychiatric disorders may interfere in other ways too, like in the 
treatment seeking and adherence to diabetic medication and interference in drug 
metabolism secondary to problems like substance abuse (30). 
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2.8 Child psychiatric disorders in chronic medical illness 
Malhotra et al reviewed the psychological consequences due to chronic mental 
illness in children. It was seen that attachment problems were more common in 
patients with childhood asthma. They were also found to have a reduced self-esteem 
and the prevalence of depression was also high. Cancer patients mostly suffering 
from leukemia were found to have higher conduct problems, anxiety problems and 
psychosis. Poor emotional adjustment in diabetic patients was more prone to poor 
control of the metabolic parameters (3). 
Hysing et al studied a sample of 537 children suffering from chronic conditions 
such as asthma, neurological disorders and other chronic illnesses with the strength 
and difficulty questionnaire (SDQ) for any emotional and behavioral problems, and 
found that all three groups were at an increased risk of developing emotional and 
behavioural problems when compared with children without a chronic illness. 
Children with asthma had less emotional and behavioural problems when compared 
with patients with neurological disorders in whom emotional, inattention, 
hyperactivity and peer problems were found to be very high (31). Similar findings 
were also reported from Brazil by Antoniuk in a population of children with 
epilepsy, where it was found that ADHD, oppositional defiant disorder, conduct 
disorder, anxiety and depressive disorders were more common than in children 
without a chronic neurological condition. The risk factors for the above mentioned 
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psychiatric conditions included refractory seizures and ongoing social and family 
problems (32). 
Louthrenoo et al studied the psychosocial functioning in the inactive stage of 
systemic lupus erythematosus (SLE) and it was found that during the inactive stage 
of SLE there was no impairment in psychosocial functioning in the children (32). 
In another study by Utens et al in a population of 125 children with cardiac 
problems in the age group of 10-15 years, with the aim of predicting emotional and 
behavioural problems with the administration of CBCL, it was observed that both 
internalizing and externalizing behavior were found to be more with the greater 
number of heart operations (33). 
2.9 Child psychopathology and type 1 diabetes mellitus 
2.9.1 Psychosocial factors related to adjustment to diabetes 
There are numerous psychosocial factors that help a child to adjust to his or her 
disease. Pérez-Marín et al reviewed various such factors and classified them as risk 
factors and protective factors in adjustment to paediatric type 1 diabetes mellitus. 
The various risk factors may be situational, personal and interpersonal (34). 
Situational factors consist of socioeconomic disadvantage, neglect, discrimination 
or family unemployment. The personal risk factors include, presence of additional 
physical disease, learning difficulties, developmental delays, low intelligence, 
temperamental difficulties, language and communication difficulties, academic 
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failures and low self esteem. Apart from these factors children also have issues 
regarding emotional disturbances. The pressures regarding the management of 
hyperglycaemia may lead to stress and alteration resulting in poor metabolic 
control, compliance issues and a poor adjustment. The other personal factors related 
to the disease are early onset, longer course with history of severe hypoglycemia, 
poor metabolic control and higher rates of hospitalisation (35). The diagnosis of 
diabetes precipitates a personal crisis in the patient. It has been seen that 36% of the 
patients have some psychiatric disorder in the first year of diagnosis. However, the 
figure falls in the second year as the patients become more aware of the chronicity 
of the problem and adapt to the lifestyle modification. The interpersonal factors 
mainly relate to the patient‟s relationship with the family members. Type 1 diabetes 
is very often described as a “family disease” as it involves the entire family system. 
The parents perceive the diagnosis as a personal traumatic event and are often 
unable to accept the fact. As a result of this stress, there is a tendency to give 
excessive autonomy or overprotection. The other family factors related to 
interpersonal adjustment are – other family members suffering from physical or 
psychiatric problems, physical, sexual and emotional abuse, abuse of psychoactive 
substances, criminality in parents and the death of the loved ones. The protective 
factors can be divided into three kinds. Firstly a coping strategy with a good 
problem solving and emotional component helps in good adjustment. Secondly, the 
reverses of risk factors like family support, lack of financial difficulties, 
employment and lack of any disease or disorders in the family. Finally, factors 
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based upon clinical experience like communication fluency, self-efficacy, problem 
solving ability, mental flexibility and feeling capable of caring for one-self, helps in 
the adjustment with the disease (36). 
2.9.2 Parental factors influencing child psychopathology in type 1 diabetes 
mellitus 
Many studies have thrown light on the parental involvement over a longitudinal 
period of time. Most of the studies have found a decline in the involvement and 
supervision of both the fathers and the mothers across time in the active 
management of the child with type 1 diabetes mellitus. As a result the onus of 
compliance shifts from the parents to the child. Perception of self efficacy is a 
major factor in ensuring compliance (36). 
Jaser et al studied the relationship between the copingin children with type1 
diabetes mellitus and depressive symptoms in their mothers. A strong relationship 
was obtained and it was concluded that maternal depression had a negative impact 
on the functioning of the family, child‟s coping skills and the quality of life (36). 
 
2.10 Child psychiatric disorders and type 1diabetes mellitus 
2.10.1 Anxiety and depression associated with type 1 diabetes mellitus 
Many studies in the past have attempted to assess the psychopathology in child and 
adolescents with type 1 diabetes mellitus. The results have shown variation along 
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time. The results are also dependent on the evolution of treatment strategies. In a 
meta-analytical review by Reynolds et al on 22 articles, it was found that the 
children with diabetes are more prone to develop psychological difficulties like 
depression, anxiety and behavioural problems than any of the comparison groups. 
However, it was also observed that the differences were small to medium at the 
most. These differences were smaller in  recent studies than in the older studies(37). 
Sivertsen et al, in a population based study in Hordland, Norway, conducted a study 
on 9883 adolescents of the age group of 16-19 years. 40 adolescents were found to 
be suffering from type 1 diabetes mellitus. However, there were no differences in 
mental health measures such as anxiety, depression, obsessive compulsive 
behaviours, hyperactivity, impulsivity, and perfectionism, inattention, eating 
problems, sleep problems and resilience. Thus it was concluded that type 1 diabetes 
was not associated with an increased risk of psychosocial problems (38). 
Kakleas et al classifies the psychiatric and behavioural disorders found in type 1 
diabetes, into internalizing and externalizing types. The internalizing type consists 
of mainly anxiety and depression whereas the externalizing type consists of 
impulsivity, hyperactivity or aggression. The 10 year time point and lifetime 
prevalence rate of psychiatric disorders among patients with type 1 diabetes has 
been estimated to be 47% and 37% respectively. Depression was seen in 10-26% of 
the patients with diabetes. High rates of anxiety were seen in 9-19% of the children. 
Other disruptive behaviours were recorded among 12-20% of the patients with type 
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1 diabetes. Co-morbidity is also common among these groups of patients and it has 
been noted among 60% of the patients. The predisposing factors contributing to the 
genesis of depression and anxiety are female gender, poor glycaemic control and 
diabetes specific family burden. The depressive symptoms seen in these patients 
may have a familial origin or a psychosocial origin. Familial cause is predicted by 
maternal depression. The psychosocial cause may be reduction of psycho-emotional 
support because of diabetes specific family conflicts. The combination of diabetes 
and depression among children has been associated with 10 fold increase in suicides 
and suicidal ideation. The risk for suicide is more in children with longer duration 
of illness, noncompliance to therapy, single parent families and co-existent 
psychiatric disorders. The severity, duration and recurrence of symptoms of 
depression are more than in youngsters without diabetes (38). 
Dantzer et al examined the literature on anxiety and depression in children with 
juvenile diabetes mellitus and found that anxiety and depression played a major role 
in adjustment to the disease. However its role in the metabolic control of the disease 
was not established (39). 
2.10.2 Eating disorder and type 1 diabetes mellitus 
In a Canadian study conducted on adolescent girls between 12 to 19 years by Jones 
et al by a cross sectional design, 356 type 1 diabetics with 1098 age matched non 
diabetic controls were compared. It was observed that eating disorders were more 
prevalent among the diabetics at 10%, than in the non-diabetic group at 4%. The 
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sub threshold eating disorder was also more prevalent among the diabetic patients 
than the non-diabetic controls at 14% and 8%respectively (40). 
In a review article on eating disorders associated with type 1 diabetes mellitus, Nash 
et al did not find any increased rates of anorexia nervosa or bulimia in females with 
type 1 diabetes mellitus. However there was a significant increased prevalence of 
eating disorder not otherwise specified in (EDNOS) in this group of patients (41). 
 In another study by Colton et al, in a cross sectional case-control design, he 
compared 101 girls with type 1 diabetes with 303 age matched non diabetic controls 
between the age of 9-14 years. It was observed that there was an increased 
prevalence of binge eating, use of extreme exercise for weight control and sub 
threshold eating disorder among the type 1 diabetes mellitus group when compared 
to the non-diabetic group (42). 
2.10.3 Neurocognition and type 1 diabetes mellitus 
Brands et al studied the effect of type 1 diabetes on cognitive function by a meta-
analysis of 33 studies. It was found that when compared with the non – diabetic 
group, patients with type 1 diabetes were noted to have cognitive dysfunction. The 
cognitive dysfunction is characterised by slowing of the mental speed with 
diminished flexibility. Cognitive domains of learning and memory were spared. The 
degree of impairment was mild to moderate. However even with mild impairment, 
social functioning continued to be hampered as the patients tended to decompensate 
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in a more demanding situation. This lowered cognitive functioning appeared to be 
as a result of micro-vascular complications rather than a result of a severe episode 
of hypoglycaemia or a  metabolic complication (43).
 
2.10.4 Schizophrenia and type 1 diabetes mellitus 
The association between schizophrenia and type 1diabetes is relatively rare. In fact 
a Swedish group reported no cases of schizophrenia among a cohort sample of 1154 
patients with type 1 diabetes mellitus followed up for 4-14 years (44). 
Juvonen et al followed up a nationwide cohort of patients with type 1 diabetes 
mellitus in Finland born between 1950 and 1959. The patients were followed up 
through 1969 through 1991. The information was obtained from 3 nationwide 
registers. The information regarding both type 1 diabetes mellitus and schizophrenia 
was obtained from these registers. More than 95% of the estimated patients were 
registered. The total numbers of patients with type 1 diabetes mellitus were 5009 
individuals. The total number of births during the period of 1950-59 was 89, 6175. 
The incidence of schizophrenia was 0.21 per 10000 person-years in this group as 
compared to 0.56 per 10000 person-years in the group without type 1 diabetes, 
concluding that there was a lack of clear association in this particular type of 
diabetes (45). 
 
 
34 
 
2.11 Family burden  
The eighteenth and the nineteenth century witnessed great progress in the field of 
Psychiatry. The understanding and treatment of the mental illness started to find a 
biological basis as against demonic possessions or witchcraft of the past. As the 
understandings became more scientific, with the advent of a more humanistic 
approach and human rights movement, the care of the mentally ill shifted from the 
asylums and mental hospitals to the community. The psychiatric patients were no 
longer under institutional care but were staying with their own family (46). This 
relatively new concept of community based care shifted the burden of care to the 
families from the mental hospitals. Thus the need for assessment of caregiver 
burden or family burden became a necessity to assess the family functioning as well 
as the health of the caregivers in this new role of changed responsibility. Family 
burden of patients with schizophrenia and other chronic mental disorders were 
studied at first as the concept came up. As time progressed, the scope of studying 
the burden on families extended from chronic psychiatric conditions to other 
chronic medical conditions.  
Over the years the concept and the construct of family burden has been studied by 
various authors. A number of scales have been developed for the assessment of the 
same. 
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2.11.1 Definitions  
Burden of care has been defined as “the presence of problems, difficulties or 
adverse events which affect the life (lives) of the psychiatric patient’s significant 
others” (47). Other authors have defined it as “the load carrying capacity and strain 
experienced by family members, in close contact with a sick relative” (48). 
According to Treudley (1946) "burden on the family" refers to the consequences for 
those in close contact with a severely disturbed psychiatric patient (49). Various 
other definitions are also available and each of these definitions stresses on the 
impact that the patients‟ illness has on the families, the daily routine, health, 
finances and subtle emotional components such as guilt, shame, embarrassment and 
self blame (50).
 
2.11.2 Family burden – concept 
The relationship between the care giver and the patient is built on an already 
existent relationship. The newly formed care giver – care receiver relationship 
emerges from an already existing interpersonal relationship. The newly added 
responsibility of providing care can have an adverse effect on the already existing 
relationship which is usually called as the relationship burden. As the caregiver 
engages in activities to provide care to the patient, it adversely affects his or her 
own life. The problems may involve personal domains such as relationships with 
other people, work responsibility and personal privacy, called the objective burden. 
Another important dimension is the caregiver stress and anxiety which is called the 
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stress burden (51). The drainage of financial resources of the family towards the 
treatment and care of the patient adds another dimension to the concept. Thus it 
may be concluded that the concept of „Family Burden‟ is multidimensional. 
Family burden being multidimensional, it has been postulated that a global measure 
may not be able to reflect adequately any individual domains and thus it may fail to 
reflect the significant burden on any one domain for many caregivers. Thus it is 
important to express the individual domain scores to get a better idea about the 
family burden (51). 
2.11.3 Scales for assessment 
From a psychiatric perspective, schizophrenia was one of the first disorders to be 
studied with respect to family burden. The first instruments to assess the burden of 
care for the family members of the severely mentally ill persons were developed by 
Grad and Sainsbury in 1963 and later by Hoenig and Hamilton in the year 1966. 
Later several other authors also developed instruments to assess the burden and 
developed their own respective scales. Almost all the scales were trying to 
distinguish between the subjective and the objective burden. The factors studied 
under objective burden were patient‟s symptoms, patient‟s behaviour, socio-
demographic characteristics, changes in the family routine, family or social 
relations, work, leisure time and physical health. Subjective burden on the other 
hand considered the subjective distress of the family members. Platt et al in 1983 
took an alternative approach to assess family burden and developed the SBAS 
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questionnaire. The author tried to distinguish between the occurrence of a problem, 
its alleged aetiology, and the perceived distress (49). 
In the Indian context, one of the first scales to assess the family burden was 
developed by Pai and Kapoor in the year 1981. It was a semi structured interview 
schedule which assessed the dimensions of Financial Burden, Effect on family 
routine, Effect on Family Leisure, Effect on Family Interaction, Effect on Physical 
Health of other family members, Effect on Mental Health other Family members. 
This instrument was initially developed for comparing different treatment situations 
for similar illness, or in comparing the effect on the family of different types of 
illness (52). 
Zarit et al in the year 1980 developed a scale for assessment of the caregiver burden 
in family members with patients of dementia
. 
This scale has been used extensively 
to assess the family burden in various other chronic illnesses (53).
 
2.11.4 Family burden in chronic psychiatric disorders 
The increased burden in patients with schizophrenia or any other chronic mental 
disorders has been extensively studied in the past five decades.
 
In recent times, 
Perlick et al 2006 in an attempt to study the correlates of caregiver burden in 
schizophrenia interviewed 623 caregivers of the 1460 patients who were enrolled 
for the CATIE study. A hierarchical regression analyses demonstrated differential 
correlates of burden for each factor, explaining 34% of variance each for problem 
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behaviour and resource demands and disruption, 21% for impairment in activities of 
daily living, and 38% for patient helpfulness. Demographic characteristics and 
patient symptoms explained the greatest proportion of variance, whereas quality of 
life and service use explained modest variance and patient neuro-cognition and 
medication side effects were not significantly associated with burden (53). 
In a review article by Rafiyah et al, where 22 studies between the year 2000 and 
2009 were included, it was found that the caregivers caring for the patient with 
schizophrenia experienced burden in all the studies. In this regard, burden was 
defined as a negative impact of caring for the impaired person experienced by 
caregiver on their activity (objective burden) or feeling (subjective burden) that 
involves emotional, physical health, social life and financial status. The burden on 
the caregiver was grouped into 3 groups i.e. 1. Caregiver factors that included age 
gender, educational level, income, health status, spent time per day, knowledge of 
schizophrenia, culture and coping. 2. Patient related factors that included age, 
clinical symptoms, and disability in daily life. 3. Environmental factors that 
included mental health services and social support (54). 
In a study from Kuwait by Zahid et al, which studied the relationship of family 
caregiver burden in patients with schizophrenia with quality of care and 
psychopathology, it was observed that higher burden was associated with lower 
level of education in caregivers, patient being a female and younger age, patient‟s 
lower quality of life, hospital care and restricting the patient to indoor activities. 
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The presence of disruptive behaviours was also found to be one of the most 
important factors in the global rating of the burden (55). 
2.11.5 Family burden in other psychiatric disorders 
Family Burden has been studied not only in schizophrenia but also in other chronic 
mental disorders such as substance use disorders, obsessive compulsive disorder 
and bipolar disorder. In a cross sectional hospital based study done in Varanasi, 
India by Shareef et al, which aimed at studying the burden of care and quality of life 
(QOL) of alcohol and opioid dependent subjects, the subjects were examined using 
a socio-demographic proforma, WHOQOL-BREF and Family Burden Interview 
Schedule. 17 out of 37 patients were alcohol dependent and 20 had a history of 
opioid dependence. It was found that the QOL and family burden was significantly 
higher in both the groups but there was no statistical significance between the 
groups. So it was concluded that family burden was high irrespective of the type of 
substance abuse and the quality of life remained poor (56). 
Some researchers view satisfaction and burden as two extremes of the same 
continuum of the caregiving aspect. A recent study done in Spain on the primary 
caregivers of dependent elderly relatives aimed to find whether satisfaction and 
perceived burden coexisted in caregivers and how they were associated with anxiety 
and depression of the caregivers. Data was collected on satisfaction with care, 
objective burden, perceived burden, depression and anxiety. 12.5% of the 200 
primary caregivers reported high satisfaction and perceived burden simultaneously. 
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Anxiety and depression was found to be lower in caregivers with high satisfaction 
and low burden than in caregivers with high  burden and low  satisfaction. However 
satisfaction was possible even with the presence of stressful factors, and high 
satisfaction and low burden may be protective from anxiety and depression for the 
caregivers (57). 
2.11.6 Comparison of family burden in psychiatric illness and medical illness 
Ampalam et al compared the family burden of the patients suffering from 
psychiatric illness with patients suffering from a chronic medical illness. 50 
caregivers from each group were assessed by Montgomery - Borgatta Caregiver 
Burden scale. The dimensions assessed were the objective, subjective and demand 
burdens. The association of these domains with various demographic factors like 
age, gender and duration of caregiving were studied and it was found that the 
burden scores were significantly more in families of psychiatric patients than the 
chronic medically ill patients. The burden tends to increase with the duration of the 
illness of the patient and the age of the caregiver (58). 
2.11.7 Family burden in childhood psychiatric disorders 
Daley et al found that both family burden, emotional burden and economic burden 
was high in the parent‟s of children with substance use disorders. Various emotional 
problems are seen in the parents like mother showing less emotional sensibility 
towards the child. In these cases both the parents may show negative feelings like 
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guilt, anger and helplessness (59). Meltzer et al reported that both families with 
children suffering from emotional and conduct disorder had high family burden. 
With respect to the conduct disorder parents they reported that their own 
socialisation was restricted because of the embarrassingbehaviour of the child (60). 
However, Sukhodolsky reported when compared to children with only Obsessive 
Compulsive Disorder and Obsessive Compulsive Disorder with co-morbid 
Attention Deficit Hyperactivity Disorder, comorbid OCD had more family 
dysfunction (61).  
2.11.8 Family burden in medical disorders 
Family burden in medical disorders like non-small cell lung cancer was studied by 
Grant et al. In a National Cancer Institute in Southern California 163 family 
members or friends above the age of 18 years were identified as the caregiver. 
Outcome measures were taken at baseline and also at 7, 12, 18 and 24 weeks. It was 
found that the perceived burden increased over time. Perceived skill preparedness 
also declined from a higher level to a lower level over time. Quality of life fell from 
a moderate level and psychological distress increased from a moderate level to a 
higher level (62). 
McCullagh et al studied the caregiver burden and quality of life in caregivers of 
stroke patients. 232 caregivers of stroke patients were randomised for caregiver 
training and116 of them received the same. In a prospective design these caregivers 
were followed up and data was collected at 3 months and 1 year. The data were 
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collected on health and social support as well as various other characteristics of 
patients and caregivers. The Caregiver Burden Score (CBS) and Quality of life 
(QOL) scores correlated with each other. They also correlated with various patient, 
caregiver and support variables. The patient variables were the age of the patient, 
dependency and mood. The caregiver variables considered were the age and gender 
of the caregiver as well as mood and training. Finally, the support system consisted 
of social services and the family network. The mean CBS score at 3 months and 1 
year was 48±13 and 38±11 respectively. The mean QOL scores at 3months and1 
year were 75±16 and 75±15 respectively. It was concluded that the more the age of 
the patients or the caregivers and their anxiety status predicted a poorer outcome 
along with high dependency or a poor support system (63). 
2.11.9 Family burden in childhood medical disorders 
Childhood asthma is a common chronic medical illness among the children. The 
attacks are unpredictable and usually frequent which has an impact on the lives and 
functioning of the patients and their family members. Chen et al in Taiwan did a 
qualitative study to assess the experiences of the primary caregivers while caring for 
the sick child. 17 primary caregivers of asthmatic children were taken for the study. 
It was found that there were three themes consisting of 10 categories. The three 
themes were feelings of uncertainty during the illness, feelings of chaos and 
instability and family conflict. The first theme consisted of categories such as 
disease perception and lack of information. The second theme of feeling chaos and 
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instability consisted of physical distress, worry, frustration, fear and helplessness. 
The third theme of family conflict included the categories of burden of care, 
economic burden, disorientation of daily activities and family tensions and 
disagreement (64).
 
Similarly, Lal et al examined the family burden in childhood 
asthma and found that the families were experiencing severe family burden. This 
burden was mainly dependent on two factors i.e., the severity of the illness and the 
low socioeconomic status (65). 
Carnevale studied the moral experience of the families with a ventilator supported 
child at home. 38 family members from 12 families were recruited in this 
qualitative study. The children in this study belonged to one of the four categories 
of abnormal ventilatory control, neuromuscular disorder, spina-bifida or 
craniofacial abnormality. The experiences of the parents were of the themes like- 
confronting parental responsibility, seeking normality, conflicting social values, 
living in isolation and questioning the moral order. The parental responsibility 
consisted of over whelming psychological demand of stressful parenting and feeling 
of extreme strain in physical and emotional dependence of the child. These families 
were also found to be striving for normality but their efforts were severely limited 
by finances, unpredictability of the child‟s condition and family cohesion. They felt 
a deep sense of isolation as they felt that neither the medical facility nor their 
extended families were able to share their burden and sorrow (66). In a study from 
Chandigarh on families of children admitted in a Paediatric surgery department, it 
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wasobserved that majority of the parents of these children had moderate 
psychological, social and physical burdens. The environmental burden was low. 
The most severe domain affected was the financial burden. A low educational status 
in the parents, low family income, joint family status and child‟s age  correlated 
significantly with family burden (64). 
2.11.10 Family burden and type 1 diabetes mellitus 
As mentioned, the family burden in any chronic illness is high. Thus it is not 
surprising that the family burden of type 1 diabetes is also high. Haugstvedt et al 
examined the perceived family burden and distress among the both mothers and 
fathers of patient with type 1 diabetes mellitus. It was seen that the both the parents 
perceived greatest burden due to long term health concern of their child. However 
mothers reported significantly greater burden regarding medical treatment and 
showed more emotional distress than the fathers. The perceived burden correlated 
with the emotional distress shown by the mothers. Night-time blood glucose 
measurement correlated with higher perceived burden and nocturnal hypoglycaemia 
correlated more with emotional distress of the parents (67). 
Johnson et al studied the impact of hypoglycaemia, fear of hypoglycaemia and an 
overall quality of life in children with type 1 diabetes mellitus and their parents. The 
children aged between 2-18 years were enrolled for the study. A sample of 325 
children and their parents were included in the study. Both parents and children 
with high fear of hypoglycaemia were reported to have poor quality of life. A 
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history of severe hypoglycaemia independently did not predict a poor quality of life. 
But, however episodes of hypoglycaemia in the past predicted fear of 
hypoglycaemia in the parents but not in the children. The children in the highest 
fear quartile had poor control of sugars when compared to children in the lower fear 
quartiles as evidenced by a higher level of HbA1c. Thus it may be concluded that 
fear of hypoglycaemia rather than actual episodes of hypoglycaemia is responsible 
for a higher psychological burden (68). 
Jubber et al studied the individual and family predictors responsible for 
psychological control amongst the parents of 85 children with type 1 diabetes 
mellitus. The individual and family predictors were the metabolic control of the 
patient, parental marital conflict and caregiver burden. The study found out that 
better metabolic control was predictive of lesser caregiver burden to fathers. Marital 
conflict was related to higher perceived burden in both the fathers and the mothers. 
Both the parents were seen to exert more of psychological control as their burden 
increased. Psychological control was conceptualised as a behaviour pattern that 
threatens the child‟s autonomous thoughts and feelings (69). 
In the USA, ethnic differences of the family member‟s involvement in the diabetes 
care of an adult patient with diabetes mellitus and their psychological status was 
studied in the Diabetes Wishes Attitudes and Needs 2 (DAWN 2) study. In this 
study, 105 white non-Hispanics, 47 African American, 46 Hispanic Americans and 
40 Chinese Americans were studied. All family members were staying and caring 
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with the adult patients. The various psychological outcomes that were measured 
were – wellbeing, quality of life, impact of diabetes on various life domains, 
diabetes distress and burden. Lesser burden and distress was reported by the white 
non-Hispanic group. However, they reported more of negative life impact and lower 
wellbeing than any of the minority groups. The African American group reported 
the highest wellbeing and the least negative life impact. The Chinese American 
group reported the highest burden whereas the Hispanic Americans reported the 
highest distress. Quality of life was the same in all the groups. The minority groups 
were more involved with diabetes, had greater support success and greater 
accessibility to support networks. . The higher involvement of family members with 
diabetes care resulted in more of negative psychological outcomes. Factors such as 
diabetes education, support success and support network were found to be 
associated with a better outcome (70). 
Bhadada et al conducted a study in a tertiary care centre of North India with the aim 
of assessing the psychological impact on the parents of children with type 1 
diabetes mellitus. The psychological factors that were assessed are social support, 
level of dysfunction, quality of life, coping strategies and psychological morbidity. 
50 parents of 50 patients with type 1 diabetes mellitus were assessed with GHQ-12 
(General Health Questionnaire), Social Support Questionnaire, Coping strategy 
Checklist, WHO- Quality of Life –BREF and Dysfunction analysis questionnaire. It 
was found that two third of the parents had some psychological morbidity. Out of 
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the 32 parents who were found to be GHQ positive, 17 had a psychiatric diagnosis. 
The internalizing or externalizing coping strategies made the parents more 
vulnerable to psychological morbidity. Parents who had psychological morbidity 
also suffered from social, personal and cognitive domains. Their quality of life was 
poor with low scores on physical health, psychological health and general wellbeing 
domain (71). 
 2.11.11 Other types of burden in type 1 diabetes mellitus 
Altamirano-Bustamante et al studied the economic family burden of metabolic 
control of patients with type 1 Diabetes Mellitus without severe complications like 
kidney failure. In this study 59 families‟ direct cost was obtained from a 
standardised economic survey. The mean family annual direct cost was US 
$1689.87 for both treatment and monitoring, this included both outpatients and 
inpatients funding given by the government. However, despite the grant, out of 
pocket cost was very high.  The minimum official wage in Mexico was $4.00 
dollar/day when compared to the cost of treatment at $4.06 for type 1 diabetes per 
day. The other factors like parent‟s age and education and socio economic status 
had no correlations with direct costs (72). 
In a study from Southern India by Shobhana et al , aimed at studying the economic 
burden on the families with type 1 diabetes mellitus, it was revealed that the annual 
family income varied between Rs 10000/- to Rs 600000/- with a median of Rs 
60000/-The median annual cost on diabetes was Rs13, 980/-. The range was 
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between Rs 2046/- and Rs 87,150/-. The median value of percentage of income 
spent on diabetes was 22% for the entire group.  The value deferred from one 
socioeconomic status to another. The median value for the low socioeconomic 
status was 59%, middle socioeconomic status was at 32%, upper middle income 
group at 18% and in the high income group it was 12%. The cost of outpatient 
management was 16% of their income whereas if hospitalised it was high at 23% 
(73). 
2.11.12 Family Burden in Children in the Indian Context 
Medical disorders 
The issue of Family Burden has been investigated in various medical and surgical 
disorders like childhood asthma, anorectal malformation. In a study from Delhi by 
Pruthi et al high burden and poor quality of life was observed among 50 parents of 
children having anorectal malformation. Similarly, findings were observed by Lal et 
al in asthmatic patients (65,74). Family burden has also been studied in parents and 
families of handicapped children (75). 
In a study from North East India among the families of patients with epilepsy in 30 
patients, it was found that the maximum burden was felt in the physical and mental 
health domain (76). 
 
 
49 
 
Psychiatric disorders 
Among the psychiatric disorders the family burden has been mostly studied in 
context of intellectual disability or Pervasive Developmental Disorder e.g. Datta et 
al found that the expressed emotion in caregivers predicted high level of burden in 
children. The age of the child and income of the patient also predicted high burden 
(77, 78). 
2.12 Justification 
Thus, it is seen that type 1 diabetes mellitus is in many ways a unique disorder in 
itself. It can affect any paediatric age group with potential life threatening 
consequences. With treatment and a healthy disciplined lifestyle, the prognosis can 
be good and the patient can have a near normal life. However the impact of diabetes 
on both the child and their families is also very high. This often places the family in 
various types of stress and strain, culminating into family burden. Very few studies 
have been done on this subject from this part of the world, which have taken into 
account various socio-demographic and psychopathological factors contributing to 
family burden in this paediatric population. This study therefore aims to address this 
issue, in order that appropriate interventions apart from their routine medical care, 
can be planned for families and children with type 1 diabetes mellitus. 
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3. AIMS AND OBJECTIVES 
Aim: 
To assess the extent of family burden and child psychopathology in children and 
adolescents with type 1 diabetes mellitus. 
Objective: 
1. To estimate the extent of family burden in children and adolescents with type 
1 diabetes mellitus  
2. To study the predictive factors associated with high level of burden in 
families of children and adolescents with type 1 diabetes mellitus  
3. To estimate the prevalence of psychopathology in children and adolescents 
with type 1 diabetes mellitus  
4. To assess the difference in family burden in groups with or without 
psychiatric problems in children with type 1 diabetes mellitus  
Hypothesis: 
1. Family burden is high in families of children and adolescents with type 1 
diabetes mellitus. 
2. High family burden is associated with specific socio-demographic and 
clinical factors in children and adolescents with type 1 diabetes mellitus. 
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Null hypothesis 
1. Family burden is not significantly high in families of children and 
adolescents with Type 1 Diabetes Mellitus. 
2. There is no association of family burden with specific socio-demographic 
and clinical factors. 
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4. MATERIALS AND METHODS 
The study was conducted in collaboration with Department of Paediatric 
Endocrinology and Department of Psychiatry – Child and Adolescent Psychiatry 
Unit, Christian Medical College – Vellore, Tamil Nadu. Approval for the study was 
obtained from the Institutional Review Board Research and Ethics Committee of 
Christian Medical College, Vellore, Tamil Nadu. 
4.1 Setting 
The participants were recruited from the outpatient department of Paediatric 
Endocrinology unit of CMC Vellore. The department offers treatment for various 
endocrine disorders including type 1 diabetes mellitus. The age group of children 
and adolescents attending the clinic is below 19 years. The patients mainly hail 
from Vellore and adjoining areas, various parts of Tamil Nadu, neighbouring states 
of Andhra Pradesh, Karnataka and Kerala as well as from distant North Indian 
states like West Bengal, Jharkhand, Assam and Chhattisgarh. Some patients come 
from foreign countries like Bhutan, Nepal, Bangladesh and the countries from the 
Middle East. The diagnosis and treatment is offered by the consultant paediatricians 
and the trainee doctors with the help of nurses and dieticians. 
4.2 Study design 
A Cross sectional observational study design was followed for this study. 
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4.3 Participants: 
Participants who fulfilled the required inclusion and exclusion criteria were 
included in the study. 
4.4 Inclusion criteria 
1. Children of age group 1.5-18 years 
2. Confirmed to have type I diabetes by the Paediatric Endocrinologist using  
American Diabetic Association criteria for type 1 diabetes 
3. Patient coming with primary caregivers  
4. Participants with a working knowledge of English, Tamil, Bengali and 
Hindi.  
4.5 Exclusion criteria  
1. Children below 1.5 years of age 
2. Children in current state of diabetic ketoacidosis/ concurrent systemic illness 
requiring hospitalisation / moderate, severe, profound Intellectual disability 
or other significant neurodevelopmental disorder 
3. No primary caregiver available 
4. Family or patient refused consent and assent 
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4.6 Sampling technique 
The sampling technique used for this study was purposive sampling technique. 
Consecutive children and adolescents presenting in the Paediatric Endocrinology 
OPD with type 1 diabetes mellitus were identified. The inclusion and exclusion 
criteria were applied and those who fulfilled the criteria were recruited for the 
study.  
4.7 Sample size 
The required sample size to show a prevalence of about 35% of family burden was 
found to be 92 children with type 1 diabetes mellitus with 95% confidence interval 
and 10% precision. 
4.8 Variables studied 
4.8.1 Dependent variable measure 
Family Burden Score: This was measured by the Family Burden Interview Schedule 
by Pai and Kapoor. The total objective burden was dichotomised with the help of 
median split technique to high and low burden.(52) 
4.8.2 Independent variable measures 
1. Sociodemographic variables: The various sociodemographic variables studied 
were:  age, gender, religion, ethnicity, socio-economic status, type of family, 
distance from hospital, educational level, type of family, age and occupation of 
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the parents, any family members suffering from a psychiatric or chronic illness, 
number and gender and age of siblings. 
2. Diabetes related illness variables: The various diabetes related factors were age 
of onset, total duration of illness, number of hospitalisations, HbA1c levels over 
the past 6 months, recurrent asymptomatic hypoglycaemia, medical co-
morbidities and complications secondary to diabetes. . 
3. Psychopathology in the child: Internalizing and externalizing disorders, total 
problem behaviour and specific domains as assessed by the Child Behaviour 
Checklist (79). 
4.9 Data measures 
The following instruments were used to collect data 
1. Clinical Research Form (vide annexure 1) 
2. Family Burden Interview Schedule (FBIS) (vide annexure 2)  
3. Modified Kuppuswamy Scale  (vide annexure 3) 
4. Child Behaviour Checklist (CBCL) (vide annexure 4) 
4.9.1 Clinical research form 
A clinical research form was designed in a semi structured format to gather the 
various socio-demographic and the clinical details of the patient and family for the 
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study. In the initial part, the patient particulars were entered like the study serial 
number, name, age, and sex, date of birth, religion and mother tongue. The main 
body of the questionnaire is divided into three sections. The first section deals with 
the various patient related sociodemographic factors like the height, weight, BMI, 
current academic standard and the distance from the treatment setting . The second 
section deals with the various disease related factors. The factors that were recorded 
were age at diagnosis, time since diagnosis, HbA1c levels over the past 6 months, 
number of hospitalisations, number of asymptomatic hypoglycaemic episodes, 
complications of diabetes, and past treatment of psychiatric disorders and medical 
co-morbidities. These data were collected based upon the interview with the 
patient‟s primary caregiver or wherever possible by reviewing the hospital chart and 
the online investigation records. Recurrent asymptomatic hypoglycaemia was 
recorded after manually counting the blood sugar levels that fell below the level of 
70mg per dl during the routine fortnightly monitoring of the sugars as advised by 
the consultant diabetician over the past 6 months. The third section of the clinical 
research form collected data about the various family factors. The data that were 
collected were on family type, family size, number of siblings with their age, 
number of family members involved in the care, paternal and maternal education 
and occupation, psychiatric illness or physical illness in the family, monthly income 
of the family and finally the total expenditure per month on treatment of diabetes 
for the patient. The approximate time required to collect the data for the clinical 
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research form pertaining to the socio-demographic and clinical variables was about 
15 minutes. 
4.9.2 Family burden interview schedule 
As mentioned earlier Family Burden Interview schedule was developed by Pai and 
Kapoor in 1981.It has got 24 items grouped into 6 areas. The areas are financial 
burden, disruption of routine family activities, family leisure, family interactions, 
effect on physical health and finally effect on mental health of the family members. 
The schedule has a Likert scale format where each item can be scored between 0.1 
and 2. A score of 0 indicates no burden whereas 1 and 2 represents moderate and 
severe burden respectively. The scale also has one standard question at the end to 
assess the subjective burden of the caregiver. Thus at the end a total objective 
burden score is obtained aggregating the individual scores of the six domains. 
However the scale does not mention of any high or low cut offs. The scale was 
originally developed to assess the family burden in the adult chronically mentally ill 
patients. However over the years it has been used in various studies including other 
non- psychiatric chronically ill patients as well as in children. We have used the 
median split method to categorise family burden into two groups, as has been used 
in some previous studies (52). 
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4.9.3 Modified Kuppuswamy Scale (revised with income ranges for 2012) 
Modified Kuppuswamy Scale determines the socio-economic status of a family 
taking into account education and occupation of the head of the family along with 
the total per capita income per month. The scale used in the study was a modified 
version of the original 1976 scale revised for the income ranges in 2012. Previously 
the scale has been modified twice in 2003 and 2007. Based upon the total score of 
the three domains, 5 levels of socio-economic status can be obtained which are 
upper, upper middle, lower middle, upper lower and lower (80). 
4.9.4 Child Behaviour Checklist (CBCL) 
CBCL was developed by Thomas A Achenbach for assessment of Problem 
Behaviour in children. The latest version was published in 2001. It is divided into 
two parts – one for the age group of one and a half to five years and second from six 
to years.  
CBCL for ages one and a half to five years is an inventory with 100 questions. Each 
question can be scored on a Likert scale of 0 to 2. A score of 0 being not true, 1 
being somewhat or sometimes true and 2 being very true or often true. The scores 
are summed up for different behavioural syndromes which are emotionally reactive, 
anxious depressed, somatic complaints, withdrawn, sleep problems, attention 
problems, aggressive behaviour  and other problems with a threshold mentioned for 
each syndrome. The specific domains scores are then added up to get the 
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Internalizing or Externalizing behaviour scores and a total behavioral score which 
indicates the presence or absence of any psychopathology. 
Similarly, the age group between 6-18 years has 113 questions with similar Likert 
scoring options. However it has a male and female scoring sheet. The raw scores as 
in the one and a half to five years are  added up to obtain the domains of anxious, 
withdrawn depressed, somatic complaints, social problems, thought problems, 
attention problems , rule breaking behaviour, aggressive behaviour, other problems. 
It is also divided into Internalizing and Externalizing behaviour along with a total 
score indicating presence or absence of any psychopathology.  
The CBCL 6-18years version also has an option of DSM –IV oriented scales. 
However this was not used for the study as the cut off scores were not available. 
The six DSM-Oriented Scales include: (a)Affective Problems (Dysthymic and 
Major Depressive Disorders), (b) Anxiety Problems [Generalized Anxiety Disorder 
(GAD), Separation Anxiety Disorder (SAD), and Specific Phobia (SPEC)], (c) 
Attention/Deficit/Hyperactivity Problems (Hyperactive-Impulsive and Inattentive 
subtypes), (d) Conduct Problems [Conduct Disorder (CD)], (e) Oppositional 
Defiant Problems [Oppositional Defiant Disorder (ODD)], and (f) Somatic 
Problems (Somatization and Somatoform Disorders) (81). 
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4.10 Data collection procedure 
All data were collected by the primary investigator. The source of information were 
the child, the primary caregiver accompanying the child, clinical notes by the 
treating physicians and the investigation records available in the hospital clinical 
work station. The patients were diagnosed as type 1 diabetes mellitus by the 
Paediatric Endocrinologist using the ADA criteria. The patients already with a 
diagnosis of type 1 diabetes mellitus were referred to the primary investigator by 
the Paediatric Endocrinologist, Diabetic nurse or the dietician. Inclusion and 
exclusion criteria were applied and suitable candidates were recruited for the study 
after obtaining the consent from the caregiver and assent from the child. To reduce 
bias, the data were collected in the following order. At first the Family Burden 
Interview Schedule was applied, then the Modified Kuppuswamy Scale, followed 
by the CBCL and finally the Clinical Research Form. The time taken to complete 
each case was between 40 minutes to 1 hour. 
4.11 Statistical method 
Categorical variables were summarized using frequencies and percentages. All the 
qualitative variables were summarized using mean with standard deviation. The 
mean total scores for both subjective and objective burden and the mean scores 
across individual domains were calculated. The prevalence of psychiatric disorders 
was expressed in percentage and the 95% confidence interval for the prevalence 
was provided. The prevalence of high and low burden as assessed by the total score 
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on the Family Burden Interview Schedule was estimated based on the conventional 
principle of median split.(75) Chi-square test was done to associate all categorical 
variables with the outcome of burden score and independent t-test or Mann Whitney 
U test was done for relating all continuous variables with the outcome. The ones 
significant from the bivariate analysis were then considered for logistic regression 
analysis. In addition, further analysis adjusting for the presence of psychiatric 
illness in type 1 diabetes patients was carried out. 
4.12 Ethical issues 
The study was conducted only after it was approved by the institutional review 
board of the Christian Medical College, Vellore. 
Written informed consent from the primary care giver and verbal or written assent 
from the child was taken before proceeding to recruit the child for the study. 
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4.13 Algorithm 
The entire methodology of the study is explained in figure 1. 
 
Figure 1 
Algorithm showing methodology 
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5.  RESULTS 
This prospective cross-sectional study was carried out in the Paediatric 
Endocrinology Outpatient Unit of Christian Medical College, Vellore, India from 
January 2015 to August 2015. A total sample of 63 children and adolescents with 
type 1 diabetes along with their care-giver was recruited during the study period.  
 
 
 
Figure 2 : Strobe diagram of study design 
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5.1 PATIENT DEMOGRAPHICS 
Table 1: Socio- demographic characteristics of sample population 
Variable n % 
Gender 
Male 
Female 
 
27 
36 
 
42.9 
57.1 
Religion 
Hindu 
Muslim 
Christian 
 
41 
9 
13 
 
65.1 
14.3 
20.6 
Mother Tongue 
Tamil 
Telegu 
Bengali 
Urdu 
Hindi 
Others 
 
35 
9 
5 
8 
2 
4 
 
55.6 
14.3 
7.9 
12.7 
3.2 
6.3 
Education 
Never gone to school 
Pre-Primary 
Primary 
Secondary 
Higher Secondary 
 
4 
1 
14 
36 
8 
 
6.3 
1.6 
22.2 
57.1 
12.7 
Family Type 
Nuclear 
Joint 
 
34 
29 
 
54 
46 
Birth Order 
1 
2 
3 
4 
 
34 
20 
7 
2 
 
54 
31.7 
11.1 
3.2 
Number of Siblings 
0 
1 
2 
3 
 
8 
34 
16 
5 
 
12.7 
54.0 
25.4 
7.9 
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The mean age of the children in the sample was 10.62 years (SD 3.56). The study 
population had more girls than boys. Most of the children came from a Tamil 
background and reported Hinduism as their religion. The majority of the recruited 
children had been studying at the secondary level in school. More patients came 
from a nuclear family setting. The sample children were usually the first born or 
second born with most of them having at least one sibling.  
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Table 2: Clinical characteristics of sample population 
Variable Mean Standard deviation 
Age of the Child in years 10.62 3.56 
Age at Diagnosis in years 7.77 4.02 
Months since Diagnosis 36.19 31.7 
HbA1c in % 9.79 2.27 
BMI 17.57 2.66 
 n Percentage % 
Number of Hospitalisation 
Never 
Once 
More than once 
 
[ 
3 
31 
29 
 
4.8 
49.2 
46 
Asymptomatic 
Hypoglycemia over the past 
1 year 
Data not available 
Never 
Less than 10 
More than 10 
 
 
 
5 
18 
35 
5 
 
 
 
7.9 
28.6 
55.6 
7.9 
Complications related to 
Diabetes 
Yes 
No 
 
 
28 
35 
 
 
44.4 
55.6 
Premorbid Psychiatric 
Disorders 
Yes 
No 
 
 
3 
63 
 
 
4.8 
95.2 
Comorbid illness 
Yes 
No 
 
8 
55 
 
12.7 
87.3 
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The mean age of diagnosis of type 1 diabetes was 7.77 years with more than 36 
months of illness. The mean HbA1c level was 9.79 % and the BMI was 17.57.  
5.2 FAMILY DEMOGRAPHICS 
Table 3: Socio-demographic characteristics of the families of the sample 
population 
Variable Mean 
Standard 
Deviation 
Age of the father in years 41.37 5.8 
Age of the mother in years 35.44 5.2 
Family size 5.4 2.35 
Total family monthly income in 
rupees 
14042.86 15671.41 
Diabetes related monthly cost 
in Rupees 
4133.73 8010.12 
 Frequency Percentage 
Occupation of the father 
Unemployed 
Unskilled worker 
Semiskilled worker 
Skilled worker 
Clerical/ Shop-owner / Farmer 
Semi-profession 
Profession 
 
2 
11 
9 
12 
15 
8 
6 
 
3.2 
17.5 
14.3 
19 
23.8 
12.7 
9.5 
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Education of the Mother 
Illiterate 
Primary 
Secondary 
Higher secondary 
Graduation 
Post-graduation and beyond 
 
8 
1 
31 
9 
8 
6 
 
12.7 
1.6 
49.2 
14.3 
12.7 
9.5 
Occupation of the mother 
Homemaker 
Unskilled worker 
Semiskilled worker 
Skilled worker 
Clerical/ Shop-owner / Farmer 
Semi-profession 
Profession 
 
47 
4 
3 
4 
4 
3 
2 
 
74.6 
6.3 
4.8 
6.3 
6.3 
4.8 
3.2 
Primary care giver 
Mother 
Father 
Both parents 
Others 
 
43 
1 
13 
6 
 
68.3 
1.6 
20.6 
9.5 
Psychiatric illness in Father 
Yes 
No 
 
9 
54 
 
14.3 
85.7 
Psychiatric illness in Mother 
Yes 
No 
 
3 
60 
 
4.8 
95.2 
Psychiatric illness in other family 
members 
Yes 
No 
 
 
4 
59 
 
 
6.3 
93.7 
Chronic illness in Father 
Yes 
No 
 
8 
55 
 
12.7 
87.3 
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Chronic illness in Mother 
Yes 
No 
 
7 
56 
 
11.1 
88.9 
Chronic illness in other family 
members 
Yes 
No 
 
 
10 
53 
 
 
15.9 
84.1 
Socio economic Status 
Upper 
Upper middle 
Middle/ lower middle 
Lower/upper lower 
Lower 
 
0 
8 
14 
38 
3 
 
0 
12.7 
22.2 
60.3 
4.8 
 
As shown in Table 3, the mean age of the mother and the father was 35.44 years 
and 41.37 years respectively. Most of the mothers were homemakers whereas the 
occupation of the father was almost equally distributed to various types. Majority of 
the mothers and the fathers had completed education at least up to the secondary 
level. Mothers were the primary caregiver for the majority of the patients – looking 
into the regular administration of the medications and supervising the diet along 
with providing direct care during acute illness. 14.3% of the fathers had some form 
of psychiatric illness (mostly alcohol dependence syndrome) whereas it was 4.8% 
for the mothers. Most of the families came from the lower/upper lower socio-
economic status. The mean monthly income for the family was Rs 14,042/- . The 
monthly cost towards the treatment of diabetes of the child was Rs 4,133/-. 
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5.3 DISTRIBUTION OF FAMILY BURDEN IN SAMPLE POPULATION 
The family burden was assessed with the Family Burden Interview Schedule. 
Burden was assessed on 6 domains as categorised in the interview schedule. The six 
domains are – Financial Burden, Disruption of routine, Disruption of leisure, 
Disruption of family interaction, Effect on physical health and finally Effect on 
mental health. All these domains add up to give the total objective burden score. In 
addition to this there is a provision to rate a subjective burden score. This rating is 
done on a Likert scale of 0 to 2 with 0 being no burden and 2 being high burden. 
Table 4: Distribution of the family burden scores in the sample population 
(n=63) 
Domains Mean Median Standard deviation 
Financial Burden 4.62 4 2.47 
Disruption of Routine 2.19 2 1.86 
Disruption of leisure 2.3 2 1.85 
Disruption of family 
interactions 
1.25 0 1.82 
Effect on physical health 0.24 0 0.67 
Effect on mental health 1.75 2 1.33 
Total Objective Burden 
Score 
12.2 12 6.09 
Subjective Burden 1.63 2 0.6 
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We have used the median split method to categorise Family Burden into two 
groups. The median for the total objective burden score in the sample being 12, all 
cases with total objective burden scores of 12 and above were considered as high 
burden. The cases with total objective burden scores below 12 were considered as 
low burden. There were 34 respondents (54%) in the high burden group and 29 
(46%) in the low burden group.  
Most of the patients reported high scores in the domain of Financial Burden in 
particular. The total objective burden score was found to correlate significantly with 
the subjective burden scores (spearman‟s rho = 0.586, significant at the 0.01 level). 
5.4 PSYCHOPATHOLOGY IN SAMPLE POPULATION 
Child Psychopathology was assessed with the help of the Child Behaviour Checklist 
(CBCL). Two different versions of CBCL for the younger age groups between 1.5 
years to 5 years and older age group of 6 years to 18 years were administered. 
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Table 5a: Psychopathology as assessed by Child BehaviourChecklist (CBCL) 
for children aged 1½-5 years (n=6) 
 
CBCL domain 
Psychopathology 
present n (%) 
Psychopathology  
absent n (%) 
Emotionally Reactive 0 (0) 6 (100%) 
Anxious/ depressed 0 (0) 6 (100%) 
Somatic Complaints 3 (50%) 3 (50%) 
Withdrawn 0 (0) 6 (100%) 
Sleep Problems 0 (0) 6 (100%) 
Attention Problems 0 (0) 6 (100%) 
Aggressive Behaviour 0 (0) 6 (100%) 
InternalizingProblem 1 (16.7%) 5 (83.3%) 
ExternalizingProblem 0 (0) 6 (100%) 
Total Problem Behaviour 0 (0) 6 (100%) 
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Table 5b: Psychopathology as assessed by Child Behaviour Checklist (CBCL) 
for children and adolescents aged 6-18 years (n=57) 
CBCL domain 
Psychopathology 
Present n (%) 
Psychopathology 
Absent n (%) 
Anxious/ depressed 25 (43.9%) 32 (56.1%) 
Withdrawn /Depressed 16 (28.1%) 41 (71.9%) 
Somatic Complaints 29 (50.9%) 28 (49.1%) 
Social Problems 5 (8.8%) 52 (91.2%) 
Thought Problems 5 (8.8%) 52 (91.2%) 
Attention Problems 0 57 (100%) 
Rule-Breaking Behaviour 2 (3.5%) 55 (96.5%) 
Aggressive Behaviour 16(28.1%) 41(71.9%) 
Internalizing Problem 28 (49.1%) 29(50.9%) 
Externalizing Problem 7 (12.3%) 50(87.7%) 
Total Problem Behaviour 5(8.8%) 52(91.2%) 
 
In our sample population there were only 6 patients from the younger age group of 
1.5 to 5 years. There were 57 patients from the older age group of 6 to 18 years. In 
this older age group, 43.9% were categorised in the anxious /depressed group and 
somatic problems were reported in 50.9 % of the children. 28.1% of the children 
were withdrawn/ depressed and a similar percentage showed aggressive behaviour, 
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8.8% had social and thought problems and two children had rule-breaking 
behaviour. Not surprisingly, internalizing disorder was also found to be high in this 
population with a prevalence of 49.1%. Externalizing behaviour was found in 
12.3% of the sample population. Total Problem Behaviour which was a cumulative 
score of the internalizing, externalizing and other behaviour problems was found in 
only 8.8% of the patients. The prevalence of Internalizing and Externalizing 
behaviour for the entire sample population were 46% and 11.1% respectively.  
5.5 ACCEPTABILITY OF DATA FOR PARAMETRIC ANALYSIS 
The acceptability of the continuous variables for parametric analysis was initially 
carried out and has been depicted in table 6. The variables which were found to 
have a normal distribution were analysed using parametric tests (student t-test). Non 
– parametric analysis (Mann-Whitney U) was conducted for the continuous 
variables not found to have a normal distribution. 
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Table 6: Distribution of continuous variables  
Variable Mean Median SD 
Skew 
ness 
Standard 
error of 
skew 
ness 
Kurto 
sis 
Standard 
error of 
kurtosis 
Age of the 
Child 
10.62 10.00 3.56 -0.45 0.30 -0.09 0.60 
Age at 
Diagnosis 
7.77 7 4.022 0.069 0.302 -1.01 0.60 
Months since 
Diagnosis 
36.19 24 31.7 1.149 0.302 0.611 0.595 
HbA1c 9.79 9.3 2.271 1.316 0.306 2.240 0.604 
BMI 17.57 16.9 2.66 0.739 0.302 -.058 0.595 
Distance from 
CMC 
404 40 735 1.8 0.302 1.725 0.595 
Age of the 
father 
41.37 41.00 5.8 0.056 0.31 0.12 0.61 
Age of the 
mother 
35.44 35.00 5.2 0.34 0.30 -0.069 0.6 
Total Family 
Monthly 
Income 
14042.86 7500 15671.41 2.46 0.302 7.02 0.6 
Diabetes 
related 
monthly cost 
4133.73 2000 8010.12 5.87 0.3 39.35 0.6 
 
 
5.6 COMPARATIVE ANALYSIS 
The dependent variable in our study was the objective burden score. Comparative 
analysis was done with the high and low burden with the following variables 
a) Socio demographic and illness variables of the patient 
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b) Socio demographic variables of the family members 
c) Psychopathology of the patient based on the CBCL 
Socio-demographic and illness variables of the patient sample 
Table 7: Comparison of socio-demographic and illness related categorical 
variables of the patient between the high and low burden groups 
Variable 
High 
Burden 
n =34 
Low 
Burden 
n =29 
X
2
 
P 
value 
Gender 
Male 
Female 
 
14 
20 
 
13 
16 
 
0.09 
 
0.770 
Religion 
Hindu 
Muslim 
Christian 
 
23 
5 
6 
 
18 
4 
7 
0.40 0.817 
Mother Tongue 
Tamil 
Telegu 
Bengali 
Urdu 
Hindi 
Others 
 
20 
5 
4 
4 
0 
1 
 
15 
4 
1 
4 
2 
3 
5.26 0.385 
Academic Standard   2.06 0.725 
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Never gone to school 
Pre-Primary 
Primary 
Secondary 
Higher Secondary 
1 
1 
7 
16 
4 
3 
0 
7 
20 
4 
Hospitalisation 
Never 
Once 
More than once 
 
1 
17 
16 
 
2 
14 
13 
0.54 0.76 
Asymptomatic 
Hypoglycemia 
Data not available 
Never 
Less than 10 
More than 10 
 
 
2 
10 
20 
34 
 
 
3 
8 
15 
3 
0.946 0.81 
Complications related to 
Diabetes 
Yes 
No 
 
 
14 
20 
 
 
14 
15 
0.32 0.57 
Premorbid Psychiatric 
Disorder 
Yes 
No 
 
 
2 
32 
 
 
1 
28 
0.2 0.65 
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           *p value < 0.05 
 
Comorbidities 
Yes 
No 
 
4 
30 
 
4 
25 
0.06 0.81 
Family Type 
Nuclear 
Joint 
 
19 
15 
 
15 
14 
0.11 0.74 
Birth Order 
1 
2 
3 
4 
 
19 
10 
3 
2 
 
15 
10 
4 
0 
2.231 0.5 
Number of siblings 
0 
1 
2 
3 
 
6 
20 
5 
3 
 
2 
14 
11 
2 
5.14 0.16 
Primary Care Giver 
Mother 
Father 
Both parents 
Others 
 
26 
1 
4 
3 
 
17 
0 
9 
3 
4.44 0.21 
 
 
79 
 
Table 8: Comparison of socio-demographic and illness related continuous 
variables of the patient between the high and low burden groups 
Variable 
High Burden 
Mean (SD) 
Low burden 
Mean (SD) 
t 
Statistic 
p 
Value 
Age of the 
Child in years 
11.13 (2.80) 11.69 (2.74) 0.76 0.91 
Age 
at Diagnosis 
in years 
7.97 (3.04) 8.85 (4.42) 0.89 0.006* 
Months since 
Diagnosis 
39.41 (32) 36.57 (33.14) -0.33 0.85 
HbA1c as % 9.5 (2.31) 10.14 (2.36) 0.97 0.92 
BMI 17.88 (2.80) 17.62 (2.65) -0.35 0.31 
Distance from 
CMC in Km 
394.2 (723.6) 475.38 (829.2) 0.395 0.47 
       * p value < 0.05 
The age of onset of diabetes was found to be significant (p value = 0.006) with a 
younger age of onset of diabetes associated with high burden. No other variable was 
found to be significant with family burden. 
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Socio demographic variables of the family 
Table 9: Comparison of socio-demographic categorical variables of the 
primary caregiver between the high and low burden groups 
 
Variable 
High 
Burden 
n=34 
Low 
Burden 
N=29 
X
2
 p value 
Education of the father 
Illiterate 
Primary 
Secondary 
Higher Secondary 
Graduation 
Post-graduation and Beyond 
 
4 
2 
17 
3 
6 
2 
 
0 
2 
12 
6 
7 
2 
 
5.57 
 
0.35 
Occupation of the father 
Unemployed 
Unskilled worker 
Semiskilled Worker 
Skilled worker 
Clerical/ Shop-owner / 
Farmer 
Semi-profession 
Profession 
 
1 
8 
4 
8 
9 
 
2 
2 
 
1 
3 
5 
4 
6 
 
6 
4 
5.6 0.35 
Education of the Mother 
Illiterate 
Primary 
Secondary 
Higher Secondary 
Graduation 
Post-graduation and Beyond 
 
5 
0 
17 
4 
5 
3 
 
3 
1 
14 
5 
3 
3 
2.02 0.85 
Occupation of the mother 
Homemaker 
Unskilled worker 
 Semiskilled Worker 
Clerical/ Shop-owner/ 
Farmer 
Semi-profession 
Profession 
 
24 
3 
2 
2 
 
1 
2 
 
23 
1 
1 
2 
 
2 
0 
3.31 0.65 
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Primary care giver 
Mother 
Father 
Both parents 
Others 
 
26 
1 
4 
3 
 
17 
0 
9 
3 
4.44 0.218 
Psychiatric illness in Father 
Yes 
No 
 
8 
26 
 
1 
28 
5.15 0.02* 
Psychiatric illness in Mother 
Yes 
No 
 
3 
31 
 
0 
29 
2.69 0.101 
Psychiatric illness in Other 
Family Members 
Yes 
No 
 
 
2 
32 
 
 
2 
27 
0.027 0.869 
Chronic illness in Father 
Yes 
No 
 
5 
29 
 
3 
26 
0.27 0.6 
Chronic illness in mother 
Yes 
No 
 
6 
28 
 
1 
28 
3.2 0.07 
Chronic illness in Other 
family members 
Yes 
No 
 
 
5 
29 
 
 
5 
24 
0.075 0.78 
Socio economic Status 
Upper middle 
Middle/ lower middle 
Lower/upper lower 
Lower 
 
1 
9 
21 
3 
 
7 
5 
17 
0 
8.72 0.03* 
            * p value < 0.05 
Table 9 and Table 10 show the comparative analysis of the various socio-
demographic parameters of the parents and high or low burden groups. 
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Table 10: Comparison of socio-demographic continuous variables of the 
primary caregiver between the high and low burden groups 
Variable 
High Burden 
Mean (SD) / 
Mean Rank
$$
 
Low burden 
Mean (SD)/ 
Mean Rank
$$
 
Statistic 
t/u 
p Value 
Age of the 
father 
41.61 (6.103) 41.1 (5.55) -0.338 0.53 
Age of the 
mother 
35.26  (5.66) 35.66 (4.69) 0.29 0.25 
Total Family 
Monthly 
Income 
27.00
$$
 37.86
$$
 2.88 
<0.01
#a
 
Diabetes 
related 
monthly cost 
29.21
$$
 35.28
$$
 -0.545 
0.206
#a
 
        * p value < 0.05
#a 
Mann-whitney U test statistic  
Significant association of high burden was seen with lower socio-economic status 
(p=0.03) and presence of psychiatric illness in the father (p=0.02). Chronic illness 
in mothers showed a trend towards significance (p values < 0.1). Families who had 
a lower total monthly income were strongly associated with having high burden 
(p<0.001). No other variables showed any significance. 
5.7 Psychopathology of the child with type 1 diabetes 
In our sample, we had six children in the younger 1.5 to 5 year age group .Thus 
while we were unable to separately analyse data from the younger age group of 1.5 
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to 5 years, we analysed the findings of the older 6 to 18 year age group and a 
combined younger and older age group representative of the total sample 
population. Item domains from the version of CBCL for the younger group which 
overlapped with the domains in the CBCL version for the older group were 
considered for the combined group analysis 
Table 11: Comparison of psychopathology of the child and adolescent (6-18 
years) based on Child Behaviour Checklist problem domains between the high 
and low burden groups (n=57) 
Variable High 
Burden 
n=31 
Low 
Burden 
n=26 
X
2
 p value 
Anxious/ depressed 
Cases 
Non Cases 
 
18 
13 
 
7 
19 
 
5.56 
 
0.02* 
Withdrawn 
/Depressed 
Cases 
Non Cases 
 
 
13 
18 
 
 
3 
23 
 
6.4 
 
0.01* 
Somatic Complaints 
Cases  
Non Cases 
 
16 
15 
 
13 
13 
 
0.015 
 
0.9 
Social Problems 
Cases 
Non Cases 
 
5 
26 
 
0 
26 
 
4.6 
 
0.03* 
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Thought Problems 
Cases 
Non Cases 
 
5 
26 
 
0 
26 
 
4.56 
 
0.03* 
Attention Problems 
Cases 
Non Cases 
 
0 
31 
 
0 
26 
 
 
- 
 
 
- 
Rule-Breaking 
Behaviour 
Cases  
Non Cases 
 
 
1 
30 
 
 
1 
25 
 
0.016 
 
0.89 
Aggressive 
Behaviour 
Cases 
Non-Cases 
 
13 
18 
 
3 
23 
 
6.47 
 
0.01* 
 
                 * p value < 0.05 
Table 11 shows the comparative analysis of the different domains of 
psychopathology and family burden in the 6-18 years group. The analysis revealed 
significant association in the domains of anxious/depressed (p=0.02), 
withdrawn/depressed (p=0.01), social problems (p=0.03), thought problems 
(p=0.03) and aggressive behaviour (p=0.01) with high burden in the 6 to 18 year 
age group. 
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Table 12: Comparison of psychopathology in the total sample population based 
on Child Behaviour Checklist between the high and low burden groups (n=63) 
Variable 
High Burden 
n=34 
Low 
Burden 
n=29 
X
2
 p value 
Anxious 
Depressed 
Cases 
Non-Cases 
 
 
18 
16 
 
 
7 
22 
 
5.4 
 
0.02* 
Somatic  
Cases 
Non-Cases 
 
19 
15 
 
13 
16 
 
0.77 
 
0.38 
Withdrawn 
Cases 
Non-Cases 
 
13 
21 
 
3 
26 
 
6.4 
 
0.01* 
Attention 
Cases 
Non-Cases 
 
0 
26 
 
0 
31` 
_ _ 
Aggressive 
Cases 
Non-Cases 
 
13 
18 
 
3 
23 
 
6.47 
 
0.01* 
Internalizing 
Cases 
Non cases 
 
21 
13 
 
8 
21 
 
7.36,1 
 
0.007* 
Externalizing 
Cases 
Non-Cases 
 
6 
28 
 
1 
28 
 
3.2 
 
0.07 
Total Problem 
Behaviour 
Cases 
Non-Cases 
 
 
4 
30 
 
 
1 
28 
 
 
1.48 
 
 
0.22 
* p value < 0.05 
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Table 12 shows the comparative analysis of psychopathology in the total sample 
population and family burden. The analysis revealed significant association in the 
domains of anxious/depressed (p=0.02), withdrawn (p=0.01) and aggressive 
behaviour (p=0.01). We find that internalizing behaviour (p=0.007) is significantly 
associated with high burden in children and adolescents with diabetes mellitus. 
5.8 UNIVARIATE LOGISTIC REGRESSION ANALYSIS 
The factors which were found in the initial analysis to be significantly associated 
with family burden (p value < 0.05) and the factors which were trending towards 
significance (p value < 0.1) were considered for univariate regression.  Paternal 
psychiatric illness, age at diagnosis, socio-economic status, chronic illness in the 
mother were thus analysed separately. Psychopathology related variables of 
anxious/depressed behaviour, withdrawn/depressed behaviour, aggressive 
behaviour, internalizing disorder and externalizing disorder were also analysed. 
Constant was added to the model and odds ratios were estimated.  
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Table 13: Univariate logistic regression of factors associated with family 
burden 
Variable OR p value 95% CI 
Paternal psychiatric illness 8.6 0.049* 1.007 - 73.68 
Chronic illness in mother 6 0.107 0.678 - 53.12 
Socio economic status 0.59 0.32 0.20 - 1.67 
Age at diagnosis 0.96 0.53 0.848 - 1.089 
Anxious/ depressed 3.5 0.023* 1.19 - 10.46 
Withdrawn/ depressed 5.4 0.017* 1.35 - 21.35 
Aggressive behavior 5.5 0.016* 1.37 - 22.42 
Internalizing disorder 4.2 0.008* 1.46 - 12.34 
Externalizing disorder 6 0.107 0.68 - 53.12 
* p value < 0.05 
 
Paternal psychiatric illness was found to be significant with an odds ratio of 8.6 (p 
value = 0.049, CI 1.007 - 73.68). Chronic illness in the mother (p=0.107) did not 
gain significance in univariate analysis. 
Socio economic status lost its significance during univariate analysis (p=0.32).  Age 
at diagnosis also lost significance (p=0.5) in the univariate analysis.  
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Cases who were anxious/depressed had a 3.5 times higher odds of a high family 
burden (p = 0.023, CI= 1.19 - 10.46) while the withdrawn/ depressed cases had a 
5.4 time higher odds of a high family burden (p = 0.017, CI = 1.35 - 21.35). 
Children and adolescents who exhibited aggressive behaviour had a 5.5 times 
greater odds of having high family burden (p = 0.016, CI = 1.37 - 22.42). 
Internalizing disorder problems as diagnosed by CBCL was found to suggest an 
increased risk of high family burden with an odds ratio of 4.2 ( p = 0.008, CI = 1.46 
- 12.34). Externalizing disorder problems were not found to be significant in 
univariate analysis (p=0.1).    
5.10 MULTIVARIATE LOGISTIC REGRESSION ANALYSIS 
We conducted a multivariate analysis for the role of paternal psychiatric illness, 
internalizing disorder problems and externalizing disorder problems in family 
burden amongst families of children and adolescents with type 1 diabetes mellitus. 
Externalizing disorder was added to the model considering a trend towards 
significance in univariate analysis. With the current sample size we restricted the 
number of covariates to three variables.  
 
 
89 
 
Table 14: Model for family burden and associated factors in families of 
children and adolescents with diabetes mellitus  
Variable 
Odds 
ratio 
95% CI 
p 
value 
Internalizing 
disorder 
3.5 1.091 - 
11.311 
0.035 
Externalizing 
disorder 
3.3 0.332 - 
32.179 
0.31 
Paternal psychiatric 
illness 
8.4 0.936 - 
76.198 
0.057 
Nagelkerke R Square = 0.271 
 
As shown in table 14, the presence of internalizing problems as diagnosed by CBCL 
was found to increase the risk of high burden with an odds ratio of 3.5 (p = 0.035, 
CI = 1.091 - 11.311). Paternal psychiatric illness was associated with an 8.4 fold 
increased risk of high burden in these families. However, this finding was 
significant at a p value of 0.057 (CI 0.936 - 76.198). The diagnosis of an 
externalizing disorder by CBCL did not affect the family burden (p = 0.31). 
Thus our model with presence of internalizing disorders and paternal psychiatric 
illness as predictive factors explains 27 % of the variance in the categorisation of 
high family burden in families of children and adolescents diagnosed with type 1 
diabetes mellitus. 
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6. DISCUSSION 
This study aimed to look into the family burden experienced by the families of 
children and adolescents with type 1 diabetes mellitus. It also aimed to understand 
the various factors associated with the burden, along with the prevalence of child 
psychopathology and how psychopathology affects the burden in the family. The 
findings of the study will be discussed under the headings of sample characteristics, 
family burden and associated socio-demographic and illness related factors 
affecting it, psychopathology in this study sample and finally the association of 
psychopathology and family burden. 
6.1 Sample characteristics 
As the participants were selected from the outpatient department of a tertiary 
referral hospital, the religious and state-wise distribution of the sample was 
representative of the population presenting to this centre. Since patients come for 
treatment from both local areas as well as distant parts of the country, the mean 
distance from the hospital (Mean=404km, SD = 735km) was considerably skewed. 
The mean age of the children was 10.62 years. The majority of the patients have 
been going to school at the secondary level – a reflection of the age group of the 
sample and the relatively good functional levels in spite of being on treatment for 
type 1 diabetes. There was a slightly higher proportion of girls in the sample (57%), 
which differs from most epidemiological studies where a higher prevalence of type 
1 diabetes mellitus in males are reported. However in a hospital based study done in 
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Andhra Pradesh by Sridhar et al, there were more girls than boys attending the 
clinic (24 boys as against 34 girls). In the same study the onset of diabetes was 9.6± 
3.82 for boys and 8.5±3.99 years for girls, which is  higher than the age reported in 
our study i.e. 7.77 years (8). A high HbA1c and low BMI are also noted in our 
study, which is characteristic of type 1 Diabetes mellitus. Obesity in children is 
more associated with type 2 diabetes mellitus (29). Most of the children were 
hospitalised at least once reflecting the typical presentation of the disorder where 
patients commonly present initially in an acute crisis of diabetes related 
complications like seizures or diabetic ketoacidosis (29). The presence of 
complications was reported by 44.4% of the respondents. Most of the patients were 
undergoing regular blood glucose monitoring and reported the presence of 
asymptomatic hypoglycaemia in their monitoring diary, reflecting a good 
compliance to the treatment regimen.  
As we were dealing with a population with a non-psychiatric illness, past 
psychiatric illness was expectedly reported to be low. Only 4.8% of the population 
had a previous psychiatric illness.  Likewise, the prevalence of psychiatric illness 
was also relatively low for the mother and father i.e. 4.8% and 14.3% respectively. 
Most of the parents were educated and came from the lower middle and upper lower 
socio-economic classes.  
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6.2 Family burden and associated socio- demographic factors. 
The mean subjective burden of the family was found to be 1.63 which reflects a 
moderate to high level of perceived burden. Similar score was obtained by 
Rathnakumari et al in a population of children with cerebral palsy where the mean 
subjective burden score was 1.37 (82). Based on the total objective burden score 
which was dichotomised with the median cut, 54% of the sample had a high 
objective burden. Of the various domains of family burden, financial burden and 
effect on mental health was the highest. Financial burden in our population was 
high at 4.27. The other domains remained relatively low. This reflects the huge cost 
that is imposed on the family along with the psychological impact that the illness 
has on the other family members. High cost burden has been reported from studies 
done in India as well as from other parts of the world (72,73). Therefore, at a policy 
level reducing the cost of treatment by subsidies might reduce the overall burden 
faced by these families. Compared to other studies and chronic illnesses, this study 
reports a similar finding of a moderately high burden. Chen from Taiwan studying a 
population of childhood asthma patient reported that, economic burden was high 
along with disruption of daily activities and family tensions and disagreements. In 
our study the disruption of routine activities and family tension was low and 
contributed less to the overall burden score (64). However, it is lower than the 
burden experienced by family members of psychiatric patients or cancer patients as 
reported by Gupta et al. The mean scores of total objective burden of Family 
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Burden Interview Schedule were 33.49 and 29.92 respectively. Disruption of 
routine activities was high in the psychiatric patient group at a mean of 10.35. Our 
study reported a total burden mean score of 12.2 and disruption of routine activities 
mean score of 2.19. Thus it may be concluded that burden experienced by the 
families of type 1 diabetes is as much as the chronic illnesses like asthma but less 
than severe illnesses like chronic psychiatric illness or cancer (83). 
Family burden and age of the patient: This study did not find any statistically 
significant association between the age of the patient and family burden. This 
happens to be a relatively less studied variable in respect to family burden and 
especially in type 1 diabetes. As per Rafiyah et al in patients with schizophrenia, the 
younger the patient the more is the burden (54).
 
However, in another study done in 
stroke patients, McCullagh et al concluded that the burden increases with age of the 
patient. It was seen that the age of the patient however does not directly affect the 
burden but it is indirectly affected by the disease related factors (63). 
Family burden and gender: Gender of the patient is another less studied variable 
with respect to family burden. Zahid et al from Kuwait in a population of 
schizophrenia reported more burden in families of patients who were females (55). 
Our study did not find any statistically significant association between the gender 
and family burden. 
Religion and ethnicity: Previous studies from Western countries like USA had 
found an association between ethnicity and family burden like in the DAWN 2 
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study with less burden reported by the white non - Hispanic group when compared 
to African American and Chinese groups (70). Our study did not reveal any 
statistically significant difference between different cultural groups with respect to 
family burden.  
Socio-economic status and family burden: It has been seen that the financial burden 
increases disproportionately in families coming from a lower socio-economic status 
than from a higher socio-economic status (73). This study also found a difference in 
family burden experienced according to the socioeconomic status. Families from a 
lower socioeconomic status experienced a higher burden than the higher socio-
economic status (p=0.03). 
Distance from treatment setting: There was no statistical difference in the two 
groups in this study as far as distance from the treatment setting was concerned. 
Distance from the treatment setting is usually a part of the available support 
network. A good support network is associated with lower burden as per the 
DAWN 2 study (70). However, the data was skewed as there were patients in the 
sample population coming from distant corners of the country (Mean: 404km, SD: 
735km) 
Educational level: As per Dada et al from a study done on a population of children 
attending the neuropsychiatric clinic from Lagos – a lower educational level of the 
patient has been associated with higher burden to the family (50). This study did not 
find any such association. Age appropriate educational level may be a better 
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indicator than the actual educational level. In this study most of the children were at 
an age appropriate standard and were currently going to school. In the study by 
Dada et al, no significant association was found with the employment status of the 
parents of the patients (50). This study also had similar findings.  
Type of family: A good family support has been recognised to be a protective factor 
with respect to the patient as well as the family (84). Family conflicts and tensions 
has been reported to increase the family burden along with emotional over 
involvement (64, 69, 70, 54). This study tried to find an association between the 
structural aspect rather than a functional aspect of the family. It categorised families 
into nuclear and joint family but did not find any association with the family 
burden. It probably reflects the fact that more than the structure of the family, 
family dynamics could play a major role in contributing to the family burden.  
The other variables that the study looked in was whether any of the family members 
was suffering from any mental or chronic illness, number of siblings and the birth 
order. The study found significant association between paternal psychiatric illness 
and the family burden (p=0.02). In bivariate regression model the odds were found 
to be 8.4 with a p value of 0.057. This is consistent with other studies (71, 84). 
However, most of the studies report that both mother and father‟s psychopathology 
increases the burden. However, in our study the number of mothers having a 
psychopathology was small and hence did not show significance. It also reflects the 
fact that a mental illness in father disrupts the family more and contributes to the 
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burden both financially and functionally. The prevalence of paternal psychiatric 
illness in our sample was 14.3% with majority of the fathers diagnosed with alcohol 
dependence syndrome. This association was found to remain significant when a 
regression analysis was also carried out 
Number of hospitalisations: There was no significant association with 
hospitalisation and family burden in this study. In a previous study done on patients 
with schizophrenia by Zahid et al from Kuwait , increased burden of care has been 
reported with hospitalisation (55). Similarly Shobhana et al also reports of increased 
financial burden with hospitalisation in patients with type 1 diabetes mellitus. The 
cost of treatment was found to be 23% of the total income if hospitalised as against 
16% for outpatient treatment (73). The probable reason for this finding in our study 
may be the cross sectional study design. The study was done in a population visiting 
the outpatients who were only admitted in the past. Thus the perceived burden 
because of hospitalisation did not have an effect when the current assessment was 
done.  
Total duration of illness: Chronic psychiatric illness is found to exert more burden 
to the families when compared with chronic medical condition as time goes by (58, 
62). In this study it was seen that there were no statistical significant association 
between duration of illness and family burden. The reason for such a finding may 
be that the nature of the disorder. Type 1 diabetes after treatment takes up a rather 
stable course if the blood glucose is under control. 
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Glycaemic control over the past 6 months: The level of HbA1c represents the 
glycaemic control over the past 3 months. The mean HbA1c over the past 6 months 
in this study was 9.79 indicating a poor control of the blood glucose levels. In the 
past, studies have shown that a poor control of blood sugars is associated with high 
family burden (68, 69). Our study failed to pick up any differences between the two 
groups with respect to level of HbA1c is concerned. One possible explanation may 
be HbA1c does not predict an acute illness and hence did not affect the burden in 
our study sample.  
Complications secondary to diabetes and co-morbid illnesses: In a study by Kakle 
as et al, high co-morbidity at a rate of 60% was reported. However this study 
reports a co-morbidity of only 12.7% (38). 
6.3 Psychopathology and type 1 diabetes mellitus 
Prevalence of psychopathology in type 1 diabetes has been studied by various 
investigators. The results have been mixed. Kerry et al reviewed 22 articles and 
found that there was small to medium differences with respect to depression, 
anxiety and behavioural problems (41). Silvertsen et al did not find any differences 
in adolescents with type 1 diabetes mellitus and other adolescents. High rates of 
anxiety i.e. 9-19%, depression i.e. 10-26% and other disruptive behaviours were 
seen in 12-20% of patients with type 1 diabetes mellitus. In this study we found a 
high level of internalizing behavioural problems along with high somatic problems 
and anxious depressed problems. The prevalence of internalizing behaviour was 
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49.1% among the 6-18 year age group. Somatic problems were 50.9% and anxious 
depressed problem was 43.9% in the same age group. This finding is consistent 
with some of the previous findings as mentioned, however prevalence rates appear 
to be higher.  The reason for such a high rate of internalizing behaviours in this age 
group is probably because of adjustment related issues rather than a florid 
endogenous cause of depression, plus the variations in the measures used to assess 
psychopathology across different studies. Many of these youngsters perceive 
themselves as different from the peer group and have low self esteem contributing 
to internalizing spectrum of problems. 
The other major findings reported from other studies such as Nash et al and Colton 
et al have shown that eating disorders are more prevalent in patients with type 1 
diabetes mellitus. However the pattern seen was not a full syndrome of eating 
disorder but an attenuated one like eating disorder not otherwise specified in the 
form of binge eating or other behaviours like extreme exercises to reduce weight. 
This study did not pick up any such problem in the sample population as the 
measure used probably did not specifically assess this problem (41, 42). 
The incidence of schizophrenia is low in patients with type 1 diabetes mellitus as 
mentioned by the Swedish study done by Juvonen et al (45). This study also did not 
find any patients with schizophrenia. One other definite reason could be the rarity of 
the disorder in this age group.  
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Cognitive function in a previous study by Brands et al has been shown to be 
compromised in patients with type 1 diabetes mellitus. The instrument used to 
assess psychopathology in this group was CBCL which had one cognitive domain 
of attention problem in which no cases were found. The other probable cause for 
such a finding may be that the population for our study was younger and the micro 
vascular complications that are usually associated with diabetes had not appeared in 
this population (43). 
6.4 Psychopathology affecting the family burden:  
This study found significant association with family burden and 4 domains of the 
CBCL. The four domains of the CBCL were anxious/depressed (p=0.02), 
withdrawn (p=0.01), aggressive (p=0.01) and internalizing behaviour (p=0.007).  
The variables found significant were further analysed by multivariate analysis. 
Apart from paternal psychiatric illness, the other domains which were found to be 
significant were anxious/depressive (odds ratio=3.5, p=0.023), withdrawn 
depressive (odds ratio= 5.4, p= 0.017), aggressive (odds ratio= 5.5, p=0.016) and 
internalizing behaviour (odds ratio=4.2, p=0.008). Further analysis with 
multivariate logistic regression analysis was carried out on three variables i.e. 
internalizing, externalizing and paternal psychiatric illness which showed 
significant odds on internalizing behaviour and paternal psychopathology only. 
Thus it may be mentioned that our model with presence of internalizing disorders 
and paternal psychiatric illness as predictive factors explains 27% of the variance in 
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the categorisation of high family burden in families of children and adolescents 
diagnosed with type 1 diabetes mellitus. In a study by Maas-van Schaaijk aimed to 
find a relationship between depressive symptoms in the child, paternal and maternal 
parenting stress and metabolic control, it was found that a combination of poor 
metabolic control and depressive symptoms in the child predicted the stress level of 
both the mother and the father. Thus it may be concluded that child 
psychopathology such as depression and other internalizing behaviours in 
interaction with other family related or illness related factor may predict an overall 
increased burden to the family (78). 
The findings of this study brings to light the fact that there are high levels of 
perceived and objective burden in families of children with type 1 diabetes mellitus, 
which has significant associations with certain factors like lower socioeconomic 
status, low income and psychopathology in a parent. However this is further 
compounded by the fact that there is also a significant prevalence of 
psychopathology in these children, which can often go undetected in a busy 
outpatient paediatric setting. This appears to further contribute significantly to the 
family burden, which highlights the need to formulate measures to detect and 
facilitate appropriate referral. 
6.5 Recommendations and future directions 
Our study has emphasised the fact that socio-economic status, psychiatric illness in 
the father and various internalizing behaviours like being anxious and depressed, 
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was associated with increased family burden. It is recommended that patients from 
lower socio-economic strata should be given some form of financial assistance for 
the treatment of their child. There is scope for assistance from both government and 
non-government organisations to help these needy families. Secondly, a brief 
psychiatric assessment of the parents may be done to find any potential untreated 
psychiatric problems with prior consent from the parents. During such exercise, 
issues like stigma should be kept in mind. The approach should be non-judgemental 
and empathetic. Finally, it must be borne in mind that the patients themselves may 
have issues culminating in anxiety and depression.  A regular assessment and 
counselling during their endocrinology appointments, with the help of a child 
psychiatry team, may be beneficial in reducing the burden of care in type 1 diabetes.  
Future studies should consider a longitudinal design to assess family burden over a 
longer period of time.  
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7. STRENGTHS AND LIMITATIONS 
There are very few studies from India which has attempted to look into the family 
burden issues of families of children and adolescents suffering from type1 diabetes 
mellitus. This study not only tried to examine the various socio-demographic factors 
affecting the family burden but also looked into the prevalence of psychopathology 
in these children and adolescents. It also examined the issue of how 
psychopathology could modify the burden in these families. In this regard it is a 
unique study in many respects. 
 The study was conducted in a tertiary care centre catering to a large local 
population as well as a population coming from distant parts of India. Thus, this 
study sample consisted of a diverse demographic background consisting of different 
socio-economic, language and ethnic backgrounds. This study aimed at studying 
many socio-demographic factors of this representative population, which would not 
be otherwise possible in many places.  
However, this study also has its limitations. Firstly, one of the limitations was the 
cross sectional study design. Family burden is a dynamic concept. It changes over 
time. Thus a cross sectional study design like in this study may not able to pick up 
the true nature of the burden faced by these families.  
The other major limitation was the assessment of burden as well as the independent 
variables by the same interviewer, which could result in a possible interviewer bias. 
However to overcome this bias the assessment of family burden was carried out 
first and then the psychopathology and other socio-demographic details.  
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The scale used for the assessment of burden i.e., the Family Burden Interview 
Schedule was initially developed for the assessment of families of adult chronic 
psychotic patients. However, it must be mentioned that in the past this instrument 
has been used to assess family burden in paediatric age The Family Burden 
Interview Schedule also does not have any cut offs for high and low burden. 
However to address this issue, the median split technique was used as has been 
done in previous studies. 
The sample consisted of two different groups of patients. One was 1.5 years to 5 
years and the other was 6 to 18 years. The psychopathology assessment was done 
with Child Behaviour Checklist (CBCL) with two different versions for the 
respective age groups. While both scales assess the internalizing, externalizing and 
overall problem scores, the specific domains assessed are different in the two 
groups. So, not all the parameters of psychopathology could be assessed for the 
entire group together.  
The calculated sample size for the study was 92. Only a sample of 63 could be 
reached during the time of analysis. This could therefore limit the scope of the 
statistical analysis. However, a multivariate analysis could still be carried out with 
three variables in the model for the sample size finally obtained in the study. 
Finally, being a tertiary care centre, the generalizability of the results of our study in 
the community or in primary care facilities where patients with type 1diabetes are 
also seen, may be limited.   
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7. SUMMARY AND CONCLUSION 
This study was a cross – sectional observational study aimed at assessing the family 
burden in children and adolescents attending the outpatient department of the 
paediatric endocrinology department of a tertiary care hospital. It also aimed at 
assessing the predictive factors for high level of burden in these families. The study 
also aimed at assessing the prevalence of psychopathology and to assess the 
difference in burden in groups with and without psychiatric disorder.  
At the beginning, clearance from the Institutional Review Board and the ethics 
committee was obtained. Following this, cases were recruited after obtaining 
consent from the family member and assent from the child. 63 such cases were 
recruited in a period of 8 months. Family burden was assessed by Family Burden 
Interview Schedule at first and then the other socio-demographic and 
psychopathology variables were evaluated to reduce interviewer bias. CBCL 
version for the older and younger children was applied accordingly to measure the 
psychopathology. 
Majority of the participants in the study were from nuclear families and lower 
socioeconomic backgrounds. The mean age of the children was 10.62 years with the 
mean age of onset of diabetes being 7.7 years. The mean duration of illness was 
approximately 36 months with mean HbA1c levels of 9.79%. Almost 44% had 
reported some past complication due to diabetes. Majority of the caregivers 
primarily involved in caring for the child with diabetes, were the mothers.  
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Psychiatric illness was noted in 14.3% of the fathers, with the primary 
psychopathology being alcohol dependence syndrome. 
The pattern and distribution of burden was studied in the families. There was a 
significant correlation between the objective and subjective burden scores across the 
group (r=0.60), with 54% of the caregivers having high levels of objective burden. 
Higher scores of burden were noted in the financial domain. 
Psychopathology in children with type 1 diabetes mellitus based on the CBCL 
revealed an overall internalizing disorder prevalence of 31.7% and externalizing 
disorder prevalence of 6.3%. The internalizing disorder prevalence for children 
above and below 6 years of age was 49.1 and 16.7% respectively. A significant 
proportion of the problems reported in the CBCL were in the anxious / depressed 
and somatic domains. 
It was found that the median value of the total objective burden in the Family 
Burden Interview Schedule was 12. The group was split into two by the median 
split technique. 34 respondents (54%) belonged to the high burden category and 29 
respondents (46%) belonged to the low burden category. Bivariate comparative 
analysis was carried out using chi square test for the categorical variables and 
student test or Mann-Whitney U test for continuous variables based on whether the 
distribution was parametric or not. Following bivariate analysis the following 
parameters were found to be significant - paternal psychiatric illness, age at 
diagnosis, socio-economic status, monthly family income, anxious/depressed 
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behaviour, withdrawn/depressed behaviour, aggressive behaviour and internalizing 
behaviour. The factors which were found in the initial analysis to be significantly 
associated with family burden (p value < 0.05) and the factors which showed a 
trend towards significance (p value < 0.1) were considered for univariate regression. 
Thus, maternal chronic illness and externalizing behavior was also included in the 
analysis. In the univariate analysis apart from paternal psychiatric illness, all other 
socio-demographic variables lost significance. Among the CBCL domains, 
internalizing, anxious/depressed, withdrawn/depressed and aggressive behavior 
retained significance. Further multivariate analysis was done with 3 most significant 
variables. In the final predictive regression model, internalizing disorders and 
paternal psychiatric illness as predictive factors explained 27 % of the variance in 
the categorisation of high family burden in families of children and adolescents 
diagnosed with type 1 diabetes mellitus. 
Finally it may be concluded that a high level of burden is present in families with 
children and adolescents with type 1 diabetes mellitus. This is affected by various 
factors which need to be evaluated. Assessing the presence of parental and child 
psychopathology is important as it can contribute significantly to higher levels of 
burden in this population. There is a lack of studies from this region on various 
factors associated with family burden in type 1 diabetes mellitus. Further 
longitudinal studies are required in this field.  
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ANNEXURES 1 
Serial No:____________________ 
Sociodemographic and Clinical Data Sheet 
Name :____________________  (  initials)                             Hospital No: ______________________ 
 
Date of Birth: __ __/____/_________   Age:  ____________Yrs  _______Months  
 
Sex_______Religion _______________Mother Tongue ______________________________ 
   
I. Patient Related Factors 
o Weight 
o Height 
o BMI 
o Current academic standard 
o Distance from the treatment setting  
II. Disease Related Factors 
o Age at diagnosis 
o Days/ Months/ Years since  diagnosis 
o HbA1C level  - over the last 3 years 
I. Date and Value 
II. Date and Value 
III. Date and Value 
o Number of Hospitalisation 
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o Regular Monitoring of Blood Glucose Level- 
Yes/No 
o Recurrent asymptomatic hypoglycemia in past 1 year 
 
o  Complications of diabetes 
1. _________ 
2. _________ 
3. __________ 
o Premorbid Psychiatric Disorder 
o Treatment of Psychiatric Disorder 
o Comorbidities 
I. Treatment of Comorbidities – yes/no 
III. Family Factors 
o Family type –  
o Family Size – 
o Number of siblings 
I. Age and Sex 
II. Age and Sex 
III. Age and Sex 
IV. Age and Sex 
o Number of family members involved with care with age: 
I. Mother  
II. Father 
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III. Both Parents 
IV. Other Family Members (Mention Who) 
o Maternal Education 
o Maternal Occupation 
o Paternal Education 
o Paternal Occupation 
o Psychiatric Illness in family 
I. Maternal 
 Treatment – Yes / No 
II. Paternal 
 Treatment – Yes / No 
III. Any other family members 
 Treatment – Yes / No 
o Chronic Illness in the Family 
I. Maternal 
 Treatment – Yes / No 
II. Paternal 
 Treatment – Yes / No 
III. Any other family members 
 Treatment – Yes / No 
o Monthly Family Income 
o Monthly Expenditure for Diabetes Care 
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ANNEXURES 2 
 The Family Burden Interview Schedule  
(Pai and Kapur, 1981)  
 
Instructions to relative: We are trying to assess the various difficulties felt by the family 
of a psychiatric patient, and will ask you a few questions about these. Please do not 
hesitate to express your true feelings.  
Instructions to raters: Please interview the relative on the following guidelines. You may 
probe further in order to assess a particular item if you feel it necessary. During the 
interview note your rating for each general category, as well as for each individual item, on 
a three-point scale, viz  
Severe burden - 2  
Moderate burden - 1  
No burden - 0  
After completing the interview please assess the burden on the family as a whole, and give 
the rating on a similar three-point scale.  
A. Financial burden  
1. Loss of patient's income: (Has he lost his job? Stopped doing the work which he was 
doing before? To what extent does it affect the family income?)  
2. Loss of income of any other member of the family due to patient's illness: (Has anybody 
stopped working in order to stay at home, lost pay, lost a job? To what extent are the 
family finances affected?) 
3. Expenditure incurred due to patient's illness and treatment: (Has he spent or lost money 
irrationally due to his illness? How much has this affected the family finances? How much 
has been spent on treatment, medicines, transport, accommodation away from home and so 
on? How much has been spent on other treatments such as temples and native healers? 
How has this affected family finances?)  
4. Expenditure incurred due to extra arrangements: (For instance, any other relative coming 
to stay with the patient; appointing a nurse or servant; boarding out children. How have 
these affected the family finances?)  
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5. Loans taken or savings spent: (How large a loan? How do they plan to pay it back? How 
much does it affect the family? Did they spend from savings? Were these used up? How 
much is the family affected?)  
6. Any other planned activity put off because of the financial pressure of the patient's 
illness: (For instance, postponing a marriage, a journey or a religious rite. How far is the 
family affected?)  
B. Disruption of routine family activities  
1. Patient not going to work, school, college, etc: How inconvenient is this for the family?  
2. Patient not helping in the household work: How much does this affect the family?  
3. Disruption of activities of other members of the family: (Has someone to spend time 
looking after the patient, thus abandoning another routine activity? How inconvenient is 
this?)  
4. Patient's behaviour disrupting activities: (Patient insisting on someone being with him, 
not allowing that person to go out, etc? Patient becoming violent, breaking things, not 
sleeping and not allowing others to sleep? How much does it affect the family?)  
5. Neglect of the rest of the family due to patient's illness: (Is any other member missing 
school, meals etc? How serious is this?)  
C. Disruption of family leisure  
1. Stopping of normal recreational activities: (Completely, partially, not at all? How do the 
family members react?)  
2. Patient's illness using up another person's holiday and leisure time: (How is this person 
affected by it?)  
3. Patient's lack of attention to other members of the family, such as children, and its effect 
on them.  
4. Has any other leisure activity had to be abandoned owing to the patient's illness or 
incapacity? Eg. A pleasure trip or family gathering? How do the family members feel 
about it?  
D. Disruption of family interaction  
1. Any ill effect on the general atmosphere in the house: (Has it become dull, quiet? Are 
there a lot of misunderstandings, etc? How do the family members view this?)  
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2. Do other members get into argument over this? (for instance over how the patient should 
be treated, who should do the work, who is to blame, etc)? How  
are they affected? 
 
3. Have relatives and neighbours stopped visiting the family or reduced the frequency of 
their visits because of the patient's behaviour or the stigma attached to his illness? How 
does the family feel about this?  
4. Has the family become secluded? Does it avoid mixing with others because of shame or 
fear of being misunderstood? How do the members feel about this?  
5. Has the patient's illness had any other effect on relationships within the family or 
between the family and neighbours or relatives? (e.g. separation of spouses, quarrels 
between two families, property feuds, police intervention, embarrassment for family 
members, etc? How does the family feel about it?  
E. Effect on physical health of others  
1. Have any other members of the family suffered physical ill health, injuries, etc due to 
the patient's behaviour? How has this affected them?  
2. Has there been any other adverse effect on health (e.g. someone losing weight or an 
existing illness being exacerbated)? How severe is it?  
F. Effect on mental health of others  
1. Has any other family member sought help for psychological illness brought on by the 
patient's behaviour (for instance by the patient's suicide bid, or his disobedience, or worry 
about his future)? How severe is this?  
2. Has any other member of the family lost sleep, become depressed or weepy, expressed 
suicidal wishes, become excessively irritable etc? How severely?  
Finally, is there any other burden on the family about which we have not asked you? 
If so, what is it? How badly does it affect you? 
Subjective burden on the family:  
This is to be assessed by asking the following standard question and scoring the relative's 
answer:  
How much would you say you have suffered owing to the patient's illness?  
Severely, little or not at all? 
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ANNEXURES 5 
Christian Medical College Vellore 
Department of Psychiatry & Department of Paediatric Endocrinology 
 
Title: A cross sectional study to assess the family burden and child psychopathology 
in child and adolescents with Type 1 Diabetes Mellitus 
 
INFORMATION SHEET 
 
You and your ward are being requested to take part in a study which aims to see the 
presence of any psychiatric disorder in children suffering from Type 1 Diabetes Mellitus, 
the risk factors associated with it and the family burden. We know that Type 1 Diabetes 
Mellitus starts early in life and these patients needs lifelong adherence to medicines along 
with strict diet control and lifestyle modifications like regular exercise. The disease by 
itself and the other factors just mentioned brings considerable stress to the patient and the 
family. This causes manifestation of 
various psychiatric disorders in childhood and adolescence along with increased family 
burden.  
This study would help us to identify the vulnerable children for psychiatric disorders and 
increased family burden and take necessary steps for prevention or early diagnosis and 
treatment for the same in future. 
 
If you take part what will you have to do? 
If you agree to take part in the study, you will be required to undergo a psychiatric clinical 
evaluation along with your ward with two standardized interview schedules, namely the 
Kiddie-SADS-PL and Family burden Interview schedule and assist in filling up the socio-
demographic and clinical details in a form. The socioeconomic status will also be 
evaluated with the help of a standardized rating scale. The approximate time for this 
evaluation would be about 1 and a half hour. You or your ward will not be given any extra 
medications or be subject to any new diagnostic tests or procedures. However the routine 
blood tests that are prescribed by the doctors like HbA1c will have to be done along with 
the usual medical care for Type 1 Diabetes Mellitus. 
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The details of these laboratory results or medications will be obtained from the records and 
be used in the study. 
Can you withdraw from the study at any point? 
You can withdraw your consent at any point during the process of psychiatric, clinical and 
psychosocial evaluation. However not consenting or withdrawal from the study will not 
hamper the care provided by the hospital to your ward. 
 
What will happen if you develop any study related injury? 
Since there are no invasive procedures or medications involved, we do not foresee any 
chance of injury due to our process of evaluation. 
 
Do you have to make any extra payments for the evaluation? 
No extra money will be charged for this evaluation process apart from the routine care and 
diagnostic procedures. 
 
What happens after the study is over? 
 
After the evaluation is over and if any psychiatric disorder is diagnosed, then the child will 
be referred to the CAP unit of Department of Psychiatry for further treatment. However the 
cost of treatment will have to be borne by the patient. In this regard no concession will be 
given. 
 
Will your personal details be kept confidential? 
The results of this study will be published in a medical journal but you will not be 
identified by name in any publication or presentation of results. However, your medical 
notes may be reviewed by people associated with the study, without your additional 
permission, should you decide to participate in this study. 
 
If you have any further questions, please ask Dr.Sanmitra Dasgupta, (telephone/mobile no.: 
0416 2284307/ 8144659580, email: sanmitra@cmcvellore.ac.in 
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CHRISTIAN MEDICAL COLLEGE, VELLORE 
INFORMED CONSENT 
Informed Consent form to participate in a research study 
Study Title:  A cross sectional study to assess the family burden and child 
psychopathology in child and adolescents with Type 1 Diabetes Mellitus 
 
Study Number: ____________  
Subject’s Initials: _____________ Subject’s Name: ____________________________ 
Date of Birth / Age: ___________________________ 
……………………………………………………………………………………………… 
Child‟s Guardian  
(i) I confirm that I have read and understood the information sheet dated ____________ 
for the above study and have had the opportunity to ask questions. 
(ii) I understand that my ward‟s participation in the study is voluntary and that I am free to 
withdraw it at any time, without giving any reason and without my medical care or legal 
rights being affected. 
(iii) I understand that the researchers, others working on the Sponsor‟s behalf, the Ethics 
Committee and the regulatory authorities will not need permission to look at my health 
records both in respect of the current study and any further research that may be conducted 
in relation to it, even if I withdraw my consent from the study. I agree to this access. 
However, I understand that my ward‟s identity will not be revealed in any information 
released to third parties or published. 
iv) I agree not to restrict the use of any data or results that arise from this study provided 
such data is used only for scientific purpose(s) 
(v) I agree on my ward‟s behalf to take part in the above study. 
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CHILD ASSENT FORM 
STUDY TITLE:  
A cross sectional study to assess the family burden and child psychopathology in child 
and adolescents with Type 1 Diabetes Mellitus 
 
I am Dr. Sanmitra Dasgupta from Department of Psychiatry – CMC Vellore. I am doing a 
study to figure out the family burden and study the various factors affecting it along with 
the presence of any psychiatric illness in children and adolescents with Type 1 Diabetes 
Mellitus. 
For this research, we will ask you some questions about yourself and your problems related 
to your Diabetes. We will keep all your answers private, and will not show them to your 
family members or teachers. Only people who are working on the study will see them.  
No additional injections or operations would be required for this study.  
By participating in this study you will not get any extra benefit in terms of the cost of your 
treatment. However if we diagnose any problems, we would give you the option of 
treatment from us.  
You should know that: 
• You do not have to be in this study if you do not want to. You won‟t get into any 
trouble with the hospital, teacher, or the school if you say no. 
• You may stop being in the study at any time. If there is a question you don‟t want to 
answer, just leave it blank. 
• Your parent(s)/guardian(s) were asked if it is OK for you to be in this study. Even if 
they say it‟s OK, it is still your choice whether or not to take part. 
• You can ask any questions you have, now or later. If you think of a question later, 
you or your parents can contact me at the following phone number or email address. ! 
Sign this form only if you: 
• have understood what you will be doing for this study, 
• have had all your questions answered, 
• have talked to your parent(s)/legal guardian about this project, and 
• agree to take part in this research  
 
_______________________________________________________________________ 
Your Signature    Printed Name     Date  
______________________________________ 
Name of Parent(s) or Legal Guardian(s) ! 
_______________________________________________________________________ 
Researcher explaining study 
Signature Dr. Sanmitra Dasgupta       Date 
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